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STRENGTH AFTER STRENGTH. 


So you think 
you cant switch down 
to lower tar 
and still find satisfying taste. 
Wanna bet? 


SURGEON GENERAL'S WARNING: Quitting Smoking 
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Man vies with machine Barnstorming 7 82 Product 
for chess supremacy. in Oshkosh. Information 
Cover art by Stephen Brodner 92 Looking Back 
Founded in 1872 Volume 248 Number 3 
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48 Pay Dirt Want to find а new wonder drug, a useful Tech Guide: 
industrial chemical, or a better laundry detergent? Get your 
Researchers are looking in some strange places. tax refund 
faster. 


52 Flying Circus Once a year, a sleepy airport in 
Oshkosh, Wisconsin, becomes the world's busiest. 


(Maybe.) 


58 Acura's Luxury-Mobiles The original Japanese 
luxury car line gets a makeover—this time 
with a little help from a U.S. design team. 


Sanyo’ 
I 60 Outward Bound New spacecraft will explore the 
GPS in solar system faster, better, and cheaper than ever. 


Шен 65 Essential Technology Guide to Money 


and Finance Here's how to succeed in the brave 
new world of digital transactions. 
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101 proof, real Kentucky. 


To send a gift of Wid Turkey*/101 proof anywhere? call 1-300-BETHERE, “except where prohibited. Wild Turkey Kentucky Straight Bourbon Whiskey, 50.5% Alc /Val. (1017, Austin, Nichols Distilling Co, Lawrenceburg, KY. © 1993 Austin, Nichols & Co, Ine. 
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Space Conquests and Chess Kings 
CAN YOU IMAGINE a Macintosh computer at the heart of a space exploration mis- 


sion? This is no home-computer fantasy. It is the amazing reality of the next gener- 
ation of space probes—the faster, better, cheaper Discovery Missions that get 
underway this year. Contributor Jim Schefter previews the upcoming missions—the' 
first one is heading for orbit around an asteroid—and their all-new spacecraft. 

More computer news here on Earth, too. It's the 50th anniversary of ENIAC— 


the world's first digital computer [see FYI, this issue]. To mark the occasion, chess champion Gary 


Kasparov plays the ultimate match against the world's most powerful chess computer: IBM's Deep Blue. 


Kasparov has vowed he will never lose to a computer in a regular match. But how long can he hold out 


against the brute strength of a mainframe brain?—Fred Abatemarco, popscied@aol.com 


Fireproof Straw 


YOU DIDN'T mention if Stramit's 
EnviroPanels, made from wheat 
straw, are fire retardant [Home 
Newsfront, Nov. '95]. 
Mark Rothenberg 
rothenmr@sce.com 


EnviroPanels have passed a 30-minute 
fire-certification test, in which they are 
inspected for corrosion and decay from 
flames. The panels have lasted more than 
one hour without significant damage in 
tests performed by Stramit, which is now 
seeking one-hour fire certification. 


Best of What's New Views 


REGARDING YOUR selection of 
Windows 95 as the Grand Award 
winner in Computers and Software 
['Best of What's New,” Dec. '95], 
one would think you would be aware 
of other applications more deserving 
of this title. Netscape comes to mind 
as the most influential software title 
since the spreadsheet. No other 
application has affected more peo- 
ple than this one. I expected more, 
and better, research from such an 
enlightened publication. 
Marc Bejerano 
mjb@bea.tlm.net 


Mosaic XS, a predecessor of Netscape, 
was named Best of What’s New in 1994. 
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WHILE A TRUE 32-bit operating sys- 
tem like OS/2 Warp will benefit from 
the Pentium Pro microchip, 16/32-bit 
operating systems like Windows 95 
will not see any enhancement. Tests 
show that Windows 95 will run quick- 
er on older Pentium microchips. 
Bob Woodard 
woodard@luna.cas.usf.edu 


AS I FLIPPED through the “Best of 
What's New,” I didn’t see any men- 
tion that phone cards similar to the 
“Visa Stored Value Card,” now called 
Visa Cash, are used in Canada. These 
cards, purchasable in varying denom- 
inations, use a magnetic strip instead 
of a microchip and can be used at 
most pay phones. You can call with 
them as many times as you want, as 
long as they still have funds. Once the 
value of the card is zero, you simply 
throw it away and buy a new one. 
Colin Turner 
ccturner Qchat.carleton.ca 


Bubbles? What Bubbles? 


PLEASE CLARIFY whether or not 
bubbles are coming from the 
rebreather in your photo [Science 
and Technology Newsfront, Dec. 
'95]. The accompanying article 
states that rebreathers make “...no 
noise or bubbles...” 

Kristine Selvig 

Warren, N.J. 
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Fax: 212-481-8062 


LETTERS 

Comments may be edited for space 
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letters for publication can be answered 
E-mail: AskPopSci@aol.com 
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Rebreathers, devices that allow divers to 
stay underwater much longer than with 
scuba gear, соте in two varieties: closed- 
and semi-closed circuit. The former use 
electronic controls to inject the exact 
amount of gas required by the diver, so 
they emit bubbles only when the diver is 
ascending. (As you ascend, gas expands, 
and some of it must be vented or the 
breathing bag will burst.) Semi-closed-cir- 
cuit rebreathers do not have sophisticated 
electronics to monitor the amount of gas 
being consumed by the diver, so some 
excess gas builds up in the breathing bag 
over time. Every four or five breaths, the 
rebreather “burps” out the excess gas. 
However, semi-closed-circuit rebreathers 
emit far fewer bubbles than scuba equip- 
ment, which releases gas with every breath. 
Military divers wearing semi-closed rebreath- 
ers use diffusers to make it difficult for 
any bubbles to be detected.—Dawn Stover 


What’s ina Name? 


THERE IS SOME debate over the 
origin of the word Jeep [FYI, Dec. 
'95]. Many historians trace it back 
to Popeye, the cartoon character. In 
1936, Popeye's creator E.C. Segar 
introduced a character called Eugene 
the Jeep, who could travel anywhere. 
Sgt. James O'Brien test-drove an 
early model and dubbed it a Jeep. 
Matthew Pare 
Orono, Maine 


On Trac with Ford 


I READ THE article "Masters of 
Mobility" [Oct. '95] while research- 
ing the purchase of a sport-utility 
vehicle. My local Ford dealer was 
not aware of the problem you de- 
tected with the Explorer's Control 
Trac system, and he has not yet 
received an answer from Ford. 
Steven Ross 
stevenr92418@eworld.com 


Ford says it is investigating a program for 
the Control Trac computer that engages 
the system with less wheel spin at high- 
way speeds. The new program can be 


adapted to existing vehicles as well. 
POPULAR SCIENCE will be testing the 
new setup in the near future. 


Clean Up After Yourself 


THE CONCEPT of converting other 
people’s smog to oxygen sends 
tremors through the foundation of 
Western society [“Sucking Up 
Smog,” Automotive Newsfront, Oct. 
'95]. Since when should we be 
expected to be individually responsi- 
ble for cleaning up others’ pollu- 
tion? If the idea is viable, we should 
collectively be responsible for it 
through government funding. 
What’s next? Mandating that 
nonsmokers wear face masks? 
Gerald Linden 
gel314@digital.net 


What’s Your Address? 


YOUR SERVER does not actually 
have a big “phone book” of Web 
sites as you stated recently in FYI 
[Dec. ’95]. When you try to connect 
to a new server, your computer 
puts in a request to your domain 
name server (DNS) in the form of a 
verbal address, like aol.com. The 
DNS will then send out a request 
for that server. 
Keith Baker 
toaster cybercom.net 


Correct. Since the Internet is what's 
known as a distributed network, there 
is no central server with a listing of all 
Web addresses, or even an up-to-date 
list that gets passed around to all 
Internet servers. Rather, when you click 
on а hypertext link, the request is 

sent to an Internet server, where the 
domain name portion of the underlying 
address, or Universal Resource Locator 
(URL), gets translated into a numerical 
Internet Protocol (IP) address. This 
address tells the network where your 
request should be forwarded. If the 

Web page you've requested is available, 
it’s automatically forwarded to your 
computer.— Chris O'Malley 
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^I HAVE Two LOVES IN My LIFE... 


І MARRIED ONE 
AND I Mow WITH THE OTHER? 


Most people have strong feel- 
ings when it comes to their 
John Deere lawn tractor. 
Maybe it’s because over 
96 percent of John Deere owners are 
satisfied with their tractors. Which makes 
John Deere lawn tractors number one in owner 
satisfaction, when compared to other brands. 
Or maybe it’s a combination of features that make 
these owners so happy. Features like hydrostatic 
Twin Touch" two-pedal foot control. Powerful over- 
head valve engines with cast-iron cylinder liners and 


NOTHING RUNS 


"Irwin Broh & Associates, Inc. 1995 Customer Satisfaction survey. ** Based on resale value information obtained from the Intertec® Outdoor Power Equipment Blue Book® 


LIEKE А 


full-pressure lubrication. 
Or the extra-tight 20-inch 
turning radius, to name a few. 
Then again, there’s also the 
fact that John Deere lawn tractors 
have the highest resale value of any lawn tractors on 
the market?" (Of course, getting John Deere owners 
to part with their lawn tractors is another story.) 

But of all the things that make John Deere owners 
the most satisified, one thing's for sure. While most 
people have only one love in their life, John Deere 
owners are lucky. They can count on two. 
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Beam Us Up 


BILLED AS A DEVICE “300 years" ahead of its time, the Tri- 
corder Mark 1 is a handheld "Star Trek" gadget that performs 
some functions you might have seen on the TV show. It 
detects the strength of 
electromagnetic radiation, 
monitors trends in temper- 
ature and atmospheric 
pressure for weather 
prediction, and has a light 
meter, clock, and calendar. 
A parallel port enables 


about $400. Vital Tech- 
nologies Corp., 670 Hard- 
wick Rd., Unit 4, Bolton, 
Ont., Canada L7E 5R5. 


downloading to a PC. Price: 


WHAT'S NE 


EDITED BY MARIETTE DICHRISTINA AND SUZANNE KANTRA KIRSCHNER 


Skate in Your Shoes 


Small 
Powerhouse 


EUROPEAN Ford tapped 
Yamaha motorcycle 
know-how to scale a 
high-tech engine 
down for a small car. The 
Zetec-SE packs 75 horse- 
power from just a 1.25- 
liter capacity, with the 
muscle bonus from twin 
overhead camshafts for 16- 
valve deep "breathing" and 
advanced electronics managing 
fuel injection and ignition timing. 
Ford Motor Co. Ltd., Eagle Way, 
Brentwood, Essex CM13 3BW, England. 


See It Here 


FOR anyone who's 
struggled to read 
a personal 
information 


MOJO USA, creator of the first bootless 
inline skate, unveils its first kid-sized 
model. A lightweight fiberglass shell, 
the City Shark lets youngsters wear their 
own shoes while inline skating. Price: 
about $100. Mojo USA, 8335 Nieman Rd., 
Lenexa KS 66214. 


organizer's display 
while in a dimly lit restaurant 
or airplane, there's the Wizard OZ- 
5600 (about $370) and YO-390 
(about $200): The units are first with 
back-lighting for easier reading. For 
managing large amounts of informa- 
tion, the 07 unit doubles the YO's 
256K of memory; the 0Z stores up to 
6,850 names or 4,270 appointments. 
Sharp Electronics Corp., Sharp Plaza, 
Mahwah NJ 07430-2135. 


Motorcycle Airbag 


A MOTORCYCLE AIRBAG being developed at Britain's 
Transportation Research Laboratory could stop riders from 
hurling headlong over handlebars into an obstacle. The 
folded bag fits in a recess in the top of the gas tank. After 
inflating on impact, the bag deflates to prevent bouncing 
(photo). Transport Research Laboratory, Vehicle Engineering, 
Old Wokingham Road, Crowthorne, Berks RG 11 6AU, England. 


Super Home Theater Sound 


YAMAHA'S DSP-A3090 amplifier combines AC-3 surround- 
sound decoding with digital processing that makes you 
feel like you're sitting in an arena, church, or jazz club. 
AC-3 ["Best of What's New," Dec. '95] is the home ver- 
sion of the Dolby Digital sound heard in many cinemas. 
The receiver outputs discrete left, center, right, rear left, 
rear right, and subwoofer channels. Available this spring, 
the $2,499 amp includes Dolby Pro Logic and a remote. 


The Future of Luxury 


THE RENAULT INTITIALE concept forecasts the company's 
luxury car program for the next decade. An electrically 
powered hatch slides the lid over the roof for unhindered 
access to luggage space. A 392-horsepower version of the 
Renault V10 Formula 1 engine drives both axles, spaced out 
on a 118-inch wheelbase. The intelligent cruise control 


brakes for slow traffic ahead, then reaccelerates when Orange You a Cucumber? 
normal flow is restored. Regie Renault SA, Service de Presse, 
34 Quai Pont du Jour, 92109 Boulongne-Billancourt, France. IN A PICKLE OVER HOW to get more 


vitamin A-creating beta carotene in 
your diet? A near-future option is the 
orange cucumber, which the USDA'S 
Agricultural Research Service is devel- 
oping by crossing U.S. pickling cucum- 
bers with the orange Xishuangbannan 
cucumber from the Orient. Seeds for 
home-growing these cukes should be 
available in a few years. Agricultural 
Research Service, USDA, 1575 Linden 
Dr., Dept. of Horticulture, University of 
Wisconsin, Madison WI 53706. 


WHAT’S NEM 


Computers for a Lifetime 


THE ARCHISTRAT 4 SERIES computers are radically 
flexible: Compatible with both Macintosh and IBM, 
the 4s server and 4b workstation models will let 
users configure them for either platform—and they 
are designed to be easily upgraded as new technolo- 
gies are introduced. Available in “any color 


but beige,” with a unique roly-poly 
shape. Price: 4s server, 

$10,000; 4b worksta- 

tion, not yet priced. The 

Panda Project, 5201 

Congress Ave., Boca 

Raton FL 33487. 


Mass Transit 
Gets Personal 


WHEN ITS TEST tracks are com- 
pleted this spring, Personal 
Rapid Transit will take an im- 
portant step toward reality: A 
The concept goes from parts ! 
testing to whole-system evalu- | 
ations. The four-passengerele- | 
vated, electric-powered ! 
vehicles are to offer on-de- | 
mand service in the Chicago i 
area by the turn of the century ! 
[Science & Technology News- i 
front, Dec. '95]. Regional | 
Transportation Authority 181 ! 
W. Madison, Ste. 1900, i 
Chicago IL 60602. | 
i 
i 
i 
i 
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Lighter Satellite 


FORTE (FOR FAST ON-ORBIT Recording of Tran- 
sient Events), the nation’s first all-composite 
small satellite, has a graphite-epoxy structure 
weighing a mere 90 pounds—important be- 
cause extra weight requires additional costly 
(and heavy) fuel. So FORTE can carry 50 more 
pounds of payload into orbit than similar- 
sized, conventional satellites. A FORTE launch 
aboard a Pegasus XL rocket is planned for this 
summer; a Slinky-like antenna will deploy in 
orbit to detect, analyze, and record bursts of 
radio energy from Earth's surface. 


Variations 
onaTheme 


THE ROBO Grip Plier, a 
1993 Best of What's 
New Award winner, 
now appears in a 
variety of jaw shapes 
from Sears Craftsman, including a 
7-inch curved jaw ($20), a 9-inch 
straight jaw ($25), and a 9-inch "V"- 
notch jaw (shown, $25), which is specifi- 
cally designed for gripping hex fasteners and 
pipe. The pliers are self-adjusting, thanks to a 
built-in spring and a cam mechanism. 
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LIGHTS: 8 mg. "tar", 0.6 mq. nicotine, FULL FLAVOR: 


SURGEON GENERAL'S WARNING: Smoking 14 mg. “tat”, 0:9 mg. nicotine, av per cigarette by FTC method. 


Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 


"WE BACK 
EVERY PACK!” 


WITH OUR PREMIUM TASTE GUARANTEE. 


See Pack For Details 


lack McGee апауое; speagie E 
obaya Here in Tobaccoville, we're 
proud of the premium taste of 
Doral. In fact, we back every 


d | pack with a taste guarantee. 


Reg gi 
Buckle up, America! 


Regal. It feels like your 


favorite easy chair. Only faster. 


?Sporty? Or comfortable? You no longer have to choose just one. 


You can choose Regal. With its new strategically contoured, 
body-sensitive seats, Regal is exceptionally comfortable. 
And with its spirited 205-horsepower V6 engine, it's also 

powerful and athletic. Regal by Buick. For more 


information, call 1-800-4A-BUICK. 


э 


BuICK’ 
The New Symbol For Quality 
In America. 


USA 


3M Corp. Alll rights reserved & ó 


registered trademark of GM Corp. 


Official Sponsor of the 
1996 US. Olympic Team 


Rescuer's Best Friend 


ARRY, A POLICE DOG in Cambridgeshire, 
England, is helping test a prototype 
rescue technology called WOLVES 
(Wireless Operationally Linked elec- 
tronic and Video Exploration System). 
With a tiny video camera strapped atop 
his head and transmitter on his back, 
Arry could transmit images of people 
who've been trapped during an earth- 
quake or other disaster. Cobra Support 
Services Ltd., Cobra House, Southwick 
Street, Southwick, Brighton, West 
Sussex, BN42 4ТЕ, England. 
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Tiny Motor 


THE SANDIA SILICON MICROMOTOR is the first micromotor 
that's built entirely by microelectronic fabrication tech- 
niques and that can drive external gearing. Powered by 
three of these Sandia micromotors, the external gear 
shown—smaller than the diameter of a human hair— 
can drive another gear 30 times its size. The micromotor 
could power tiny medical pumps within the body, or act 
as a gyroscope for automotive and military uses. Sandia 
National Laboratories, Albuquerque NM 87185-0167. 


Triple-Duty-Notebook 


AT 9 POUNDS, the Canon Notejet ITIxc may feel more like a lug- 
gable than a portable computer. But the burden may be offset 
by the flexibility that comes with an integrated 300-by-360 
dots-per-inch (dpi) color inkjet printer that doubles as a 300- 
by-360 dpi scanner. A first in a portable computer, this combi- 
nation unit achieves duality by letting you swap the scanner 
head with a four-color print cartridge. Price: $6,700 to $8,150. 


Bug Creeps Closer 


VOLKSWAGEN RAN ITS BEETLE REVIVAL up the flagpole at the 1994 Detroit 
and Geneva motor shows and got salutes. Now VW presents the Concept 1 as 
a serious production possibility. Fashioned by the VW Design Center in Simi 
Valley, California, this "Bug" is 13.3 feet overall—9 inches longer and nearly 
3 inches wider than the Detroit study. A transverse inline engine drives the 


front wheels, with a generous trunk in the tail. 
Volkswagen of America, 3800 Hamlin 
Rd., Auburn Hills MI 48326. 
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PROTEC FOOTBALL GEAR 


— E. | 


Heady Protection 


EVERY YEAR, several football players suffer severe 
head or neck injuries. Equipment designed to 
transfer the force of impact to a player's chest 
and upper back—rather than the head and neck— | 
could prevent such injuries. The lightweight { 
equipment will undergo field-testing by semipro- 
fessional teams this year. Protec Field Gear, 450 | 
Lee St., Des Plaines IL 60016. 


Quicker CAD 


COMPUTER-AIDED DESIGN speeds ahead with MicroScribe-3D 
and HyperSpace software, a 3D digitizing system that shrinks a 
day's work into hours or minutes. An articulated tracking arm is 
used to trace the surface contours of a model, reproduction, or 
production prototype. Sensors monitor the position of the sty- 
lus to within 0.005 inch. The design is stored in standard CAD 
or graphics file formats. Price: about $3,500. Immersion Corp., 
2158 Paragon Dr., San Jose CA 95131. 


All-Day Battery 


WITH AER ENERGY'S zinc-air 
battery technology, you 
can run your portable PC all 
day: It powers a note- 
book for eight to 12 
hours before needing re- 
juicing—up to five times 
longer than conventional 


Bus Locator 


COMMUTERS ON ONE OF Paris’ busiest bus 
routes know to within a minute when the next 
bus will arrive, with the Altair Satellite Com- 
munication System from Cityloc of France. 


rechargeable batteries. PowerPro Twenty-four GPS (Global Positioning System) 
attaches to many Toshiba portables; PowerSlice LX works with Hewlett- satellites locate buses within 33 feet. LCD 
Packard OmniBook 600 machines. Price: about $400. AER Energy screens display the information at bus stops. 
Resources, 4600 Highlands Pkwy., Ste. G, Smyrna GA 30082. Dashboard displays give bus drivers the status 


of other buses on the line. Price: about $2,000 
per bus. French Technology Press Office, 401 N. || 
Michigan Ave., Chicago IL 60611. 


Traffic-Jam Spotter 


“M2 NORTHBOUND very slow traffic for 4 
miles between Junctions 7 and 8—expect 40 
minutes delay.” With its 200-word vocabulary, 
the dash-mounted Trafficmate tells British dri- 
vers what's ahead. The system monitors U.K. traffic 
with 2,400 sensors; a control center directs information 
transmission to individual battery-powered units. Price: about 
$80 in Britain; afterward, users pay a $40 annual fee. Traffics- 
master plc., Marlborough Court, Sunrise Pkwy., Linford Wood, 
Milton Keynes MK14 6DX, England. 
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SUPERTRUCKS AND CRAFTSMAN TOOLS. 
TOUGHNESS RIGHT OUT OF THE BOK. 


ONLY ONE TOOL IS TOUGH ENOUGH TO BRING YOU THE EXCITING NEW 


NASCAR SUPERTRUCK SERIES. AND ONLY ONE PIT BOX TOUGH 


ENOUGH TO HOLD THEM. CRAFTSMAN. 


MADE WITH HEAVY-DUTY, SLAM-SHUT 


CONSTRUCTION. SMOOTH-GLIDE BALL 


BEARINGS FOR LONG LIFE AND DURABILITY. AND WITH 


OVER 21,000 CUBIC INCHES OF DRAWER SPACE, STORAGE 


BY THE TRUCKLOAD. CRAFTSMAN PIT BOXES 


AND NASCAR SUPERTRUCKS. THEY'RE THE 


TOUGHEST THINGS ON WHEELS. 


ыйа, 


EXCLUSIVELY АТ SEARS AND SEARS HARDWARE STORES 


When was the last time you could hear yourself think? 
When was the last time you were 
awakened by the sound of absolutely nothing? 
At Coleman, we offer a complete line of 
outdoor products. Because we know that the best way 


to get away from tt all is to actually get away. 


(01996 The Coleman Company Ine. 
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Art for Your Ears 


TIRED OF JUST TICKLING the ivories? Aztron transforms basic 
black-and-white synthesizer and organ keyboards with richly 
colored designs including abstract patterns, leopard prints, 
and even Beatles logos. The laser-printed images are 
laminated onto keys, then hand-polished to a high gloss. 
Price: $99 per octave. Aztron Inc., Box 12, 1423 Pine St., 
Carolina WV 26563. 


Sit-Down Skiing 


TWO SKIS on a full-suspension moun- 
tain-bike frame is what Specialized 
calls "Suicide." Downhill mountain 
bikers who ride Specialized's regular 
bikes could hone their skills even 
when it snows. Though you won't see 
this concept on the slopes anytime 
soon, the extreme-sports trend makes 
it a not-unlikely possibility. Special- 
ized, 15130 Concord Circle, Morgan 
Hill CA 95037. 


Pocket-Cam 


ABOUT THE SIZE of a VHS tape, the 
JVC GR-DV1 is the world's smallest 
digital camcorder. It weighs 1.1 
pounds with tape and battery, and 
packs in a 10x optical zoom that 
enlarges to 100x digitally. It also 
features special effects including 
motor-drive snapshot mode and 
scene transitions, and cinematic ef- 
fects like mosaic images and Sepia tone. 
Its docking station lets you take segments from anywhere 
in the tape and assemble them seamlessly for export to an 
S-VHS or VHS deck. Price: $3,000. 


HILLERICH & BRADSBY Co., 
maker of the Louisville Slugger 
bats that have served many 
hard-hitting baseball giants, 
has now fashioned a bat that 
is a giant itself. At 120 feet 
tall and 68,000 pounds, the 
hollow carbon-steel bat is 
the world's largest. The 
free-standing structure 
leans within 5 inches of 
the bat-maker's new 
Louisville, Kentucky, 
five-story factory and 
museum complex, 
which will open 

this spring. 


Flat Spokes 


THE SPOKES IN conventional 
bicycle wheels create an "egg- 
beater" effect that churns 


But Spinergy rev-X mountain 

bike wheels have four sets 

of flat spokes that meet in a 

"V" at the hub, to slice more 
cleanly through air. The flat 
spokes are also twice as 
strong as the usual 32 steel 
spokes. Price: $400 front wheel; 
$450 rear. Spinergy Inc., 45 Dan- 
bury Rd., 2nd Flr., Wilton CT 06897. 


Flat Flasher 


WEIGHING LESS than an 
ounce, the FlashCard never- 
theless shines an impres- 
sively bright flashlight 
beam. To activate the light, 
just depress the button on 
the thin plastic card. At 10 
seconds of use a day, the 
flashlight will last for two 
years. Price: about $7. Lu- 
matec Industries, 600 Shady 
Lane, Austin TX 78702. 
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nearby air, slowing you down. 


Tax-Time Helper 

TURBOTAX (and MacInTax, (TurboTax and MacInTax) 
for Macs) is tax-preparation and $50 (TurboTax Deluxe, 
software that comes with an on CD-ROM with thousands 
integrated version of of "pages" of additional 


Netscape Navigator, the 
Internet Web browser, for 
easy online access to 
tax information and 
services. The program 
includes final versions 
of all the IRS forms 
and allows users to file 
taxes electronically. 
Prices: about $40 


reference material). 


Do-It-All GPS 


WITH THE FIRST built-in GPS (Global Posi- 
tioning System) antenna to help you find 
your way, Sanyo's handheld NV-P1 "Go- 
rilla” unit would be handy. But it's 
entertaining as well, because it dis- 
plays TV programs on its 3.3-inch 
screen and can handle CDs and CD-G 
(CD-Graphics). Available in Japan. 
Sanyo Electric Co., 1-10, Ueno 
1-chome, Tailo-ku, Tokyo 110, Japan. 


Precision Cutter 


FOR FINE control in 
detailed cutting jobs, 
the Sears Craftsman 
23-inch Scroll Saw 
uses a different 
geometry than other 
saws: Its blade travels 
a shorter arc to reduce 
the "throw" (blade advance) on 
each cutting stroke—so it won't bite 
as far into the workpiece. And because the 
blade cuts on the downstroke only, the saw's teeth 
won't pull up a delicate workpiece. Price: about $300. 


SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 


CARLTON 


CARLTON 1$ LOWEST 


we 


à Tim 


"Loss 4360 NAIA 


E. wO FT af Mi ` “4 1 

' 7 . 1 E | | B8 \ 
АЫ =. ГГ Т Е 1 | i * 

|| £424 E í | b ! aw BJ W V 
WP 9 , Os & | AJ © | 


THERE IS ONE THING 
THAT CAN BE A LITTLE 


It's not easy having a baby. But follow and how easily the clean, and best of all, it's 

putting together the perfect furniture went together." sturdy. So it's perfect 

room for one can be. At least | for children of all ages. And 
You see, Martin and Elizabeth 


according to Martin McLure: with the way it's priced, you 


i я 3 А found Sauder's White may get even more than you 
1 couldn't believe how simple Catalina Collection. arined for 
the instructions were to It's handsome, wipes : 


ES —_. 


-—— 
— 
— 
ae 


The McLures, with 5-Drawer Chest #7815 — а 
(under $160) and Chifforobe #7836 (under $250) 


ABOUT HAVING A BABY 
LESS LABOR INTENSIVE. 


“Ljust want you to know how We're glad that smart, Well, Martin, remember. We'll 
good it made me feel to put practical people like the do whatever we can to help. 
all these pieces together and McLures appreciate our Except change diapers. 

since the price of all these Тисе, and write to us For a free full-color brochure, 
Was 50 reasonable; we about it. call 1-800-4 SAUDER. 
ended up buying two extra “Thank you for making my 


pieces at furniture; life a little easier.” 


More smart, practical, Sauder furniture. Shown here, part of the Catalina Collection in white. 


Y 
NEVER HAVE TO FEED. 


THAT 


AVING 
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- 
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LIKE A ROCK 
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EDITED BY DAN McCOSH 


Ford's Future View 


FORD'S LATEST concept car gives 
shape to the ideas being explored by 
the New Generation Vehicle Pro- 
gram—the effort by a U.S. consor- 
tium to develop the so-called 
“supercar.” The goal is to create an 
80-mpg, full-size affordable family 
sedan and make it available in the 
coming decade. 

The Synergy 2010, as the concept 
car is known, is mainly a design exer- 
cise incorporating many of the ideas 
that could lead to a working proto- 
type; there is no running hardware. 
But the concept indicates what is 
necessary to achieve such a dramatic 


increase in mileage without sacrific- 
ing room or performance: break- 
throughs in weight, aerodynamics, 
and engine efficiency. 

The aluminum body saves some 
400 pounds over a comparable-size 
steel body, bringing curb weight 
down to about 2,200 pounds. Alu- 
minum is still expensive compared 
to steel, but Ford is the largest vol- 
ume producer of aluminum body 
panels, and manufacturing an alu- 
minum body takes only minor 
changes in production processes. 
The car's low profile and aerody- 
namic "fences" (vertical fenders) re- 
flect the need to cut drag to about 
one-third that of today's sedans. 

Power comes from a direct-injec- 
tion diesel turboalternator, which 


The Synergy 2010's ultralow proflle provides. 
a low-drag exterior without sacrificing inte- 
rlor room. The steering column flops over for 
right-hand drive in England and Japan. 


uses a flywheel to store energy for 
acceleration. Electric current pro- 
duced by the system powers a sepa- 
rate electric motor in each wheel 
hub, while regenerative braking 
recharges the flywheel during decel- 
eration. The flywheel-based hybrid 
drive concept has been under inves- 
tigation for decades, even at Ford, 
but problems remain with building a 
production flywheel system. Like- 
wise the wheel-in-hub motors, 
which are easy to package but pre- 
sent safety problems in the event of 
a single-motor failure. 

The design comes with a layered 
glass roof. To avoid turning the car 
into a hothouse, solar-powered cool- 
ing fans pull in cooler outside air 
and exhaust interior air. Another 
unusual feature is a flop-over steer- 
ing column that converts to right- 
hand drive without modification. 
Many interior controls respond to a 
new voice-activation system that 
works without initial “training.” The 
development of a prototype that's 
ready for the road is still several 
years away, Ford says.—D.M. 
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AUTOMOTIVO 


BMW 5-Series: 
Going Soft? 


BMW'S NEW 5-series sedan traces its 
roots to taut, high-performance 
sports sedans capable of holding their 
own with the best flat-out sports cars 
of their day. The original 5-series 
gained distinction with a complex 
suspension balanced at the limit of 
oversteer, big engines packed into a 
small frame, and a Teutonic interior 
treatment that fit like a glove, albeit 
a very stiff glove. 

The old 5-series left little room for 
improvement for the hard-driving en- 
thusiast. Now the new chassis, faced 
with the maturing of BMW's customer 
base, goes a little soft in search of 
comfort. The new 2.8-liter inline six- 
cylinder, an upgrade from the 2.5-liter 
six, supplies newfound torque at 
lower rpm, eliminating some of the 
need for attacking downshifts early. 
With overall weight slightly lower, the 
new engines pull the plusher interiors 


Cruiser War 


CUSTOMERS ARE lining up to pay 
list price, or more, for manly cruiser- 
style Harley-Davidson motorcycles 
they may not be able to throw a leg 
over for as long as a year. 

Now Yamaha has jumped into 
this opening with the imposing 
Royal Star, which may prove to be 
the first Japanese cruiser to have 
the precise retro-styling cues and 
majestic road feel needed to lure 
away frustrated Harley shoppers, 
while making them feel they 
haven't missed anything. 

The Royal Star's center- 
piece is a 1,300cc V4 
engine tuned for low- 
and mid-range pulling 
power, which reaches 


24 


along smartly, and the 5-series is 
rock-steady at autobahn speeds. Han- 
dling is more predictable, with crisp 
inputs and response. 

The new chassis adapts the 7-se- 
ries multilink suspension, with major 
components in aluminum, claimed to 
be a first for volume production. An 
all-weather automatic stability system 
and traction control are standard. 
Side-impact airbags are being intro- 
duced as well. 

The package even includes stan- 
dard automatic climate control, and 


the rear wheel through a 
stout driveshaft. Although 
the motor is liquid 
cooled, its cylinders have 
bolt-on finned castings 
that impart the old-tech- 


nology look mandatory to the genre. 


The Yamaha's engine will chuff 
happily up and down the main 


drag—where cruiser pilots find their 


audience—at just above idle speed. 


The pleasing low-frequency rum- 


ble of the Royal Star’s V4 isn’t too 
different from the cherished 
“potato-potato” exhaust note emit- 


fully adjustable power seats—comfort 
features BMW once eschewed. 

The new 5-series thus becomes a 
more efficient, more comfortable, 
and potentially higher performance 
car, with a notable increase in refine- 
ment—all of which are significant 
accomplishments. What is lost is a 
bit of the hard-driving edge that 
made the original 5-series so note- 
worthy. These days, that role is dele- 
gated to the M-designated touring 
adaptions—presumably one is in the 
works already.—D.M. 


Royal Star's 1,300cc V4 engine is 
tuned for low- and mid-range pulling. 


ted by Harley's air-cooled V- 
twin engines. Not wanting 
to lose control of such a 
good thing, Harley Davidson 
has actually applied to the Patent 
and Trademark Office of the U.S. 
Department of Commerce for a 
trademark on the sound produced 
by its single-crankpin V-twins. 
Yamaha Motor Corp. has protested 
the application, as has American 
Honda Motor Co., which has been 
selling single-crankpin V-twin en- 
gines for a number of years. 
Meanwhile, the asking prices of 
the basic and Tour Classic versions 
of the new Royal Star will be 
$13,500 and $15,400—even with 
Harley's corresponding models. 
Chuff! Potato! This is big-time 
cruiser war.—Stuart F. Brown 


Yamaha's Royal Star shines. 


Perexodicour axiagnduioo 95619 


"As far as I know, 
today the better teams 
beat the worse ones. 
Back to you Vern.” 


News 4+ 
Reference D 
Home/Leisure 
Education 

Fun & Games 
Travel 

Sports ¥ 

Sports Illustrated Magazine 


Sometimes life calls for deeper answers > 


Fantasy Sports 
Computers 
Entertainment 


Shopping 


If you thought all online services were the same, think again. For just $9.95 a month, CompuServe gives 
you Internet access and more detailed information on the subjects you're interested in than any other online 
service. Because CompuServe has the strongest relationship with the best sources for news, sports and 
entertainment, you're always plugged in to Time, Sports Illustrated and People CompuServe 
Magazine, just to name a few. Don't be left only half-informed ever again. AN H&R BLOCK COMPANY 


enter COMPUSERVE. CALL 1-800-487-8942 FOR FREE SOFTWARE AND 10 FREE HOURS. 


Lu 


Initiative. Teamwork. Determination. 
'These are the qualities 9 out of 10 employers look for in the people they hire, 
according to a national survey. These same employers say that one of the best 


Today's employers want people who 
can think fast on their feet. 


a fire team or driving a tank, you'll learn how to make decisions, work with 


places to develop these 


qualities is in the Army. 


Whether you're leading 


others, and solve ргоЫетѕ abilities that today’s employers are looking for. So 
when it's your first day on the job, you'll already know how to hit the ground 


running. To find out more about how the Army can get your career—and your 


life- moving, call 1-800-USA-ARMY. ARMY. BE ALL YOU САМ ВЕ. 
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After Andrew: 
Energy-Efficient Houses 


MORE THAN three years after Hur- 
ricane Andrew ransacked parts of 
southern Florida, an innovative de- 
velopment will provide energy-effi- 
cient housing for people who were 
displaced by the storm. 

The 40-acre Jordan Commons, 
the largest project Habitat for Hu- 
manity has yet undertaken, will in- 
clude about 190 houses and three 
common buildings for banking, 
shopping, and day care. The homes 
will feature solar water-heating sys- 
tems and photovoltaic panels that 
power outdoor lighting, making Jor- 
dan Commons perhaps "the largest 
demonstration of solar-powered 
lighting in the country," says Habi- 
tat for Humanity's Robin Adair. 


ANNE GUNTHER 


Thirty homes will have an experi- 
mental graywater reclamation system. 

Approximately 30 percent of the 
houses will be built with donated 
steel framing materials; builders 
from across the country can enroll 
in seminars to learn about steel 
framing techniques while construct- 
ing the houses. The rest will be 
built using masonry systems. 

The $18 million development 
is also one of several “Cool Commu- 
nities" across the nation. This pro- 
gram, sponsored by the Department 
of Energy and other government 
agencies, promotes planting trees 
to increase shade and painting walls 
and roofs white to reflect heat. 

Altogether, these strategies 
should cut energy consumption by 
38 percent—or more—over compa- 
rable houses, Adair estimates. The 
first 16 residences are scheduled to 
open this May.—].A.G. 


Light-colored roofs and plenty of shade trees will help keep Florida's Jordan Commons cool. 
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Dim Is In 


BIT BY BIT, compact fluorescent 
lamps are beginning to match the 
features offered by incandescent 
bulbs, fluorescents' energy-gobbling 
predecessors. Now, a handful of 
lighting companies are bringing 
dimmable compact fluorescents to 
store shelves. 

The ability to dim a fluorescent 
lamp resides in the fixture's elec- 
tronic ballast, the part that controls 
the flow of electricity. Manufactur- 
ers typically claim that these dim- 
ming systems enable the lamp to 
reduce its stream of light, shrinking 
output from 100 percent to as low 
as 5 or 10 percent. 

Lights of America already offers 
a ring-shaped compact fluorescent 
lamp and ballast system that adjusts 
to three different levels of bright- 
ness. The $30 unit screws into con- 
ventional table and floor lamps. 
This year, the Walnut, California- 
based company plans to introduce a 
continuously dimming version. 

Two companies, CSL Lighting 
Manufacturing of Valencia, Califor- 
nia, and Solium of Randolph, Mass- 
achusetts, have begun production 
of dimmable ballasts and controllers 
that are compatible with General 
Electric’s 2D series of compact 
fluorescents—those squarish lamps 
that fit into wall sconces and 
torchiers. Solium also makes a dim- 
mable ballast for recessed fixtures 
that it says works with standard in- 
candescent controllers. 

While these companies may be 
ahead of the pack in the lighting 
game, they’re not the only ones on 
the playing field, however. A repre- 
sentative of Lutron Electronics, for 
example, says that company “has 
the capability, but hasn’t introduced 
it yet.” And Philips and Osram Syl- 
vania both indicate that they are 
working to develop their own dim- 
mable fluorescent уегѕіопѕ.—/.А.С. 
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Hasta La Vista, 
Cucaracha! 


COCKROACHES, perhaps the most 
despised of all household pests, may 
soon find themselves uncontrollably 
attracted to the sticky bug traps that 
kill them, Why? Because the traps will 
be laced with a chemical that smells 


Fix-a-Flat for Ducts 


EVERY YEAR, homeowners waste millions 
of dollars unintentionally heating 

and cooling their attics, basements, and 
crawl spaces. Why? Because holes 

and cracks in their homes’ duct sys- 
tems allow conditioned air to leak into 
these open spaces. 

Now scientists at the Department of 
Energy's Lawrence Berkeley Laboratory 
say they've found a simple solution. 
Using a special apparatus, they inject 
an aerosol spray into the ductwork to 
plugs leaks. 

With this technique, contractors 
will no longer have to squeeze through 
crawl spaces and attics to make re- 
pairs. “If you've ever crawled into an 
attic in Texas in the middle of July, 
you know that it would be more pleas- 
ant to repair it remotely," says Mark 
Modera, the scientist who developed 
the system. It's easier and less expen- 
sive, too. In field tests on 47 single- 


like female roaches ready to mate. 

Coby Schal, an entomologist at 
North Carolina State University, 
has spent nearly a decade tracking 
down the female mating 
pheromone of the brown-banded 
cockroach. Recently, he and his col- 
leagues identified the chemical: su- 
pellapyrone. Now he's collaborated 
with a Cornell University chemist, 
Jerrold Meinwald, who has synthe- 
sized the exact molecular version of 
that pheromone. 

Schal began by collecting the 
suspected substance—a process 
that involved dissecting the 
pheromone-producing gland from 
more than 20,000 female roaches. 
Working with scientists at Cornell 
and Syracuse universities, he then 
isolated the pheromone from the 
collected material by exposing com- 
ponents of that material to a male 
roach antenna. When the antenna 
sensed the pheromone, it re- 


family houses in Berkeley, the device 
sealed 80 percent of the leaks within 
45 minutes using less than $10 worth 
of sealing material. 

The aerosol selectively plugs leaks 
without coating the inside of the 
ducts. The spray contains millions of 
tiny, tacky plastic particles. As the 
aerosol is blown into the ducts, these 
particles are light enough to remain 
airborne. When the airstream encoun- 
ters a leak, however, some of the air 
tushes through it, and the particles, 
like tiny race cars skidding around a 
sharp corner, crash into the edge of 
the leak. As particles pile up in the 
crevice, they patch up the leak. 

The U.S. Environmental Protection 
Agency and the Electric Power Re- 
search Institute, which are funding the 
research, predict it will become a com- 
mercial product within two years. The 
system is expected to cut the cost of 
duct repairs in an average house ap- 
proximately in half.—Chuck Murray 


sponded with an electrical signal, 
which the entomologist measured 
on an oscilloscope. 

As it turned out, supellapyrone 
has four different possible molecu- 
lar configurations. So Meinwald 
used a gas chromatograph and the 
male-antenna test to identify the 
configuration that the female cock- 
roach emits. 

Because each female produces 
just one nanogram of the phero- 
mone, Schal says only minute 
amounts of the nontoxic chemical 
would be needed to lure males 
into traps. —J.A.G 


Thwarting the 
Big Chill 


THERE WAS a time when home- 
owners discovered their water pipes 
had frozen only after the burst 
pipes had leaked enough water to 
fill the basement. To avoid such 
soggy disasters, some products warn 
when indoor temperatures plum- 
met. These products range from in- 
expensive sensors that switch on a 
lamp to indicate trouble, to tele- 
phone add-ons that dial for help. 
Now pipe protection goes one 
step further: The SecureHeat 
Model 24 Monitor keeps tabs on the 
dialogue between your thermostat 
and gas or oil furnace. If the ther- 
mostat signals the furnace to make 
heat but the furnace doesn't 
respond, the monitor di- 
als the service com- 
pany's digital pager. 
Should the elec- 
trical lines go down, 
the monitor switches 
to a battery. Manufac- 
turer OnWatch Se- 
cureHeat of New 
Boston, New Hamp- 
shire, estimates а 
typical home instal- 
lation would cost less 


than $400.—J.A.G. 


Let me tell ya, {heres a lot of Life 
in my Ace Hand Tools... 


Ab my hammer... over the past ten or Twelve 
years its pounded hundreds of nails, 
including the one on my left thumb. 


The old standard head screwdriver 
A vue workhorse. Its seen me 
through move twists and tums 

than T can remember. 


Socket Set... wy introduction +o the 

+he metric system. Bought it 
to work on my First car. 

Got more mileage out of it than the car. 


Fixed the Kitchen sink in '5. т; : 
Я whe iers, em before Fred moved 
Т did say almost didnt I? M der өү” Кур 
lost 2m a couple years later.. 
Found ‘em right after he moved. 
Coincidence 7 I dont think so. 


Ace Brand hand tools are made with a full 
lifetime warranty. So you'll get plenty of use out 
of them and a few stories too. We guarantee it. 


оов Ace Hardware Corporation BRAND 


LIFESTYLE” Music 


AND HOME THEATER SYSTEMS, AUDIO’S NEW ST 


ANDARD. 


ADVANCED TECHNOLOGY THAT NOT ONLY CAPTURES THE INSPIRED, BUT INSPIRES. 


Perhaps the greatest music is not so much 
composed, as inspired. Now, there’s a way 
to hear it time and time again that, in itself, 
is quite inspirational. Bose” Lifestyle" systems. 

Whether you're listening to a Lifesty 
music or home theater system, the experience is unique 
among audio systems. Every detail, from the way it 
looks and operates, to the way it sounds, is untradi- 
tional. Unconventional. And unforgettable. 

All of which inspired Popular Science to award the 


new Lifestyle” 20 music system the 1995 “Best of 


What's New” award. Not only is it recogni- 
tion of the sheer elegance of the music cen- 
ter with 6 CD changer; it's testament to the 
sheer artistry of the sound. The room brims 
with the lifelike realism of music reproduced 
by 4%" Jewel Cube™ speakers and a hideaway bass 
module. A feat that many may aspire to, but only 
se advanced technologies achieve. 
In fact, you might say all Lifestyle" systems are not 
so much engineered, 


and retailers near you call 1-800-444-BOSE Ext. 721. 


pired. For more information 


BOE ` 


Better sound through research. 
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During severe cool dry spells in Africa, prehumans evolved to adapt, or died out. 


P EVOLUTION | 
The Climate Factor 


SOMETHING drastic happened to 
the tree of human evolution at least 
three times in the last 3 million 
years, something that caused some 
new species of prehumans to 
branch out and others to die off. 
That something, according to new 
research, was a series of dramatic 
climate shifts in Africa, the hypo- 
thetical home of humankind. The 
shifts brought long severe periods of 
cool dry conditions to punctuate 
warm wet stretches. And each time, 
the evolutionary tree shook. 

The evidence, the first detailed, 
continuous record of African cli- 
mate, was gathered by Peter de- 
Menocal, of Columbia University’s 
Lamont-Doherty Earth Observa- 
tory, by analyzing ocean sediment 
cores drilled in coastal African wa- 
ters. The sediments, formed over 
some 8 million years, contained 
fragments of soil and grasses that 
had blown out to sea. Drier periods 
resulted in thicker layers of this ma- 
terial, called aeolian dust. 
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This dusty record showed that 
some 2.8 million years ago the cold 
dry episodes became longer and 
more severe, killing the rain forests 
and allowing grasslands to take over. 
Species that could not adapt would 
die out. Others would thrive. ` 

Sure enough, fossil evidence re- 
veals that the earliest known prehu- 
man to walk on two legs, Australop- 
ithecus afarensis (dubbed “Lucy”), 
evolved some time after 2.8 million 
years ago into at least two different 
lines: the genus Paranthropus and 
the genus Homo [see illustration]. 
And when the next cool dry cycle 
began, about 1.7 million years ago, 
Homo habilis disappeared, replaced 
by larger-brained Homo erectus. By 
the last great climate shift, a million 
years ago, the entire Paranthropus 
line had become extinct, and only 
Homo erectus remained, eventually 
to evolve into Homo sapiens. 

What caused these climatic 
changes? A NASA global circulation 


model indicates that the periodic ex- 


pansion of North American and Eu- 
ropean ice sheets would have chilled 
the Atlantic Ocean, propelling cold 

dry air across Africa.—Arthur Fisher 


———— ——mEwsrRoNrs 


What Students 
Should Know 


AFTER FOUR YEARS of often-con- 
tentious deliberation among thou- 
sands of individuals and hundreds 
of groups, there is now a national 
consensus on what children in 
grades K through 12 should know 
about science: “The National Sci- 
ence Education Standards." A final 
version was released by the Na- 
tional Research Council last 
December after 40,000 copies of 

a draft had been sent for comment 
to teachers, state and local admin- 
istrators, and scientists. The stan- 
dards call for less emphasis on 
rote memorization of facts and 
more on developing children's 
abilities to inquire and investigate 
and to understand a few funda- 
mental concepts. 

Like "Benchmarks for Science 
Literacy" [see "The End of 
School?" Jan. '94], the new docu- 
ment specifies that one of these 
basic concepts is biological evolu- 
tion. Students in grades 9 through 
12 should learn that "species 
evolve over time.... The great di- 
versity of organisms is the result 
of 3.5 billion years of evolution 
that has filled every available 
niche with life forms... related by 
descent from common ancestors... 
Natural selection and its evolu- 
tionary consequences provide a 
scientific explanation for the fossil 
record of ancient life forms...." 

There is even a warning that 
^no standards should be eliminated 
from a category. For instance, 
"biological evolution cannot be 
eliminated from the life science 
standards." That proviso is being 
strongly resisted in some states. 
Alabama, for example, has re- 
cently insisted on inserting an 
anti-evolution disclaimer in sci- 
ence textbooks.—A.F. 
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bred for drug use, the United States 
outlawed its cultivation in 1937. 


Pa per Without Trees That forces Tree-Free to import its 
' à , raw materials. 
PAPER doesn't grow on [ 1, , „lf The ban has kept 


trees, according to ac- 
tivist-businessman Paul 
Stanford. The founder of 
Tree-Free Ecopaper 
prefers making paper for 
printing and writing 
from high-fiber weeds. 

Plants such as hemp 
produce more usable 
fiber per acre than trees 
and are naturally pest-re- 
sistant. Hemp paper is easily 
bleached with peroxide instead of 
chlorine. And because it’s acid-free, 
the paper doesn’t yellow or crumble 
for hundreds of years. 

Based in Portland, Oregon, Tree- 
Free has imported Chinese paper 
made from hemp and cereal straw 
since 1992. Last spring, the com- 
pany began producing its own 
hemp-based paper, the first made in 
the United States since World War 
II, at a Massachusetts mill. 

Hemp paper has a long history in 
this country; George Washington 
and Thomas Jefferson were hemp 
farmers. But because hemp can be 


[NATURE | 
It’s a Noisy World 


THE WORLD HAS become a noisier 
place, say experts at the Library of 
Natural Sounds in Ithaca, New 
York. The library has the world’s 
largest collection of natural sound 
recordings—including birds, frogs, 
and mammals. The recordings are 
used for scientific study, field 
guides, and even some movie 
background sounds. 

Finding quiet areas for recording 
is becoming difficult, says Greg 
Budney, curator of the library, 
which is part of the Cornell Labora- 
tory of Ornithology. Even in 
sparsely populated areas, animal 


" E hemp prices artificially 
* high, Stanford says. But 
the price gap is narrowing. 
The cost of the cheapest 
grades of wood-pulp paper 
has doubled in the past 
year, and the price of hemp- 
based paper is now within 
à 10 percent that of recycled 
Paper can come from high- wood-pulp paper. 
fiber weeds like hemp. Tree Free has sold 700 
tons of its paper to date, but wood- 
pulp mills produce many times that 
in a day. Stanford’s closest competi- 
tor, Trailblazer Visionpaper of Albu- 
querque, New Mexico, sells paper 
made from kenaf fiber, which offers 
many of the same benefits as hemp. 
A hibiscus plant from Africa, kenaf is 
grown in the southern United States. 
University researchers are also 
experimenting with paper made 
from chitin and kudzu. Chitin is 
a waste product of seafood process- 
ing, and kudzu is a quick-growing 
vine that is already crowding out 
native plants throughout the 
South.—Joyce Gramza 


Cluck, Cluck for 
Clean Emissions 


POULTRY LITTER and pine bark 
packed in smoke stacks effec- 
tively remove toxic chemicals 
from industrial emissions, the 
TVA Environmental Research 
Center has found. 

A 12-foot-tall “biofilter” of 
50 percent poultry waste and 50 
percent pine bark was so success- 
ful at stripping industrial pollu- 
tants that plans are underway for 
a large-scale approach. Biofilters 
cost just one-quarter the price of 
conventional systems. 

Biofilters have long been pop- 
ular in Europe for removing odors, 
but the TVA's versions step up to 
digesting toxins. TVA's biofilters 
rely on the microbes in poultry 
waste and pine bark to neutralize 
up to 95 percent of styrene, 100 
percent of acetone, and 70 per- 
cent of methyl ethyl ketones. 

The byproducts are harmless. The 
styrene digestion, for instance, 
creates carbon dioxide and water. 
Tests are underway for removing 
sulfur dioxide from coal-burning 
power-plant emissions, and car- 
bon disulfide.—John D. Wagner 


sounds can be drowned out by 
logging trucks, highway traffic, or 
aircraft. Obtaining a clean record- 
ing of an animal may take days or 
even years, and a habitat recording 
of all the species in an area is 
virtually impossible. 

Animals are having trouble 
hearing each other in the din as 
well. A report from the British 
Ecological Society claims that, 
because of noise from nearby 
British roadways, some birds are 
having trouble attracting mates 
and staking out their territories. 
—Patricia Barnes-Svarney 


NEW! Course Includes Powerful Multimedia 
Computer and Windows 95! 


NRI's highly acclaimed Discovery Learning Method 
- the learn-by-doing approach that gives you 
first-hand experience with the intricate 
electronics behind microcomputers — is 
the most 
effective way to 
learn a new skill. 
You start with 
МЕГ Discovery 
‘Lab - a complete 
breadboarding system 
that lets you design 
circuits, modify them, and then diagnose and repair faults. 


You then go оп to explore and test a state-of-the-art 486DX4/100 
МН? computer. This powerful MPC2 system now boasts these exciting 
features: 

• 8 meg RAM 

© 128K cache memory 

* 540 meg hard drive 

* Super VGA color 
monitor 

* 14,400 baud fax/ 
modem 

* Quad-speed CD-ROM 
drive 

* 16-bit sound card 

What's more, you perform diagnostic tests using the professional- 
level Ultra-X R.A.C.E.R. II 


А 


“Just two years after finishing the 
NRI training in microcomputer 
servicing, I set up my own company. 
I contract myself out to several 
computer retailers as their service 


technician. I have control over my 
future and total confidence in my 
business.” 

V. Bender, Calgary, Alberta 


learn at your own pace. No 
classroom pressures, no night 
school, no need to quit your 
present job until you're ready to 
make your move. 


Take Advantage of Todays 


Money-Making 
Opportunities 

in Computer Repair 

The Department of Labor forecasts 
over 220,000 jobs for computer 
service technicians by the year 
2005. With the right training and skills, you can cash in on this 
wide-open opportunity. Only NRI prepares you so thoroughly for a full- 
or part-time job as a 


computer service “I recommend NRI to anyone looking 
technician — even a for a change, success, and real 
business of your own! challenge. Hands-on projects allow 


you to build on what you studied in 


the lessons – no better way exists to 
learn how to troubleshoot and service |; 
computers!" 


FREE Catalog Gives 


ы the ep e 
tory—Call or 
Write NRI Today 
If the coupon is missing, write to NRI Schools, 4401 Connecticut 
Avenue, NW, Washington, DC 20008. 


R. Buda, Tenley Park, IL 


plugin card and 
QuickTech-PRO age 
software, all included V l y. /.df For career courses approved under GI Bh, | g 
in your course. Schools ÛÛ check here for details, 
гж 4401 Connecticut Avenue, NW, Washington, DC 20008 

Plus, NRI training | т n OR GET YOUR DEGREE! І 
now includes Й &check one FREE career catalog only O Networking with Windows NT O NEW! Associate Degree [| 
Windows 95, the | O MICROCOMPUTER SERVICING О Basic Electronics in Accounting [| 
graphical user interface ae l O TV/Video/ Audio Servicing Q Desktop Publishing with PageMaker | e І 
that's taken the computing es O Visual Programming in С” O Computer Programming 
world by storm. I І 

D м Age. I 
DD 0 Тее рїї 
Train in the Privacy of Your Own | ux 1 
A 
Home І І 
No prior experience necessary – with your l Ciy. State. Zip. [| 
personal instructor and NRI's team of technical 1 > MUR [| 
sm A 7 i xe 

specialists behind you every step of the way, you Division of The McGraw Hill Companies Education and Training Council 0101-0396 


SCIENCE & TECHNOLOGY 


Whalebone Watching 


ABOARD A VESSEL off the Califor- 
nia coast, marine scientists scan 
video monitors for whale skeletons 
resting on the ocean floor two miles 
below. Sending the pictures are four 
cameras, mounted on a tethered ve- 
hicle that slithers along the bottom 
like a stingray. 

Suddenly a tube worm and a 
patch of vesicomyid clams appear— 
species previously found only at hy- 
drothermal vents, cold seeps, and 
the organic remains of sunken ships 
[see "Creatures of the Thermal 
Vents," May '95]. The remotely op- 
erated vehicle carefully plucks the 
eight-inch-long tube worm off a gi- 
ant whale vertebra, scoops clams 
from nearby sediment, and brings 
them up to the ship's laboratory, 
along with mussels, limpets, and a 
variety of microorganisms. 

The samples collected during 
this April 1995 research cruise rein- 
force a theory that whale carcasses 


Whalebones from the ocean floor are popu- 
lated with sulfur-dependent organisms. 


serve as stepping stones for some 
marine species to migrate from dy- 
ing vents and seeps to new homes. 
Craig Smith, a University of 
Hawaii marine biologist who led the 
cruise, has been studying whale re- 
mains since 1987, when he discov- 
ered a carcass near San Diego. He 
noticed that the organisms found 
on and around the skeleton were 
strikingly similar to species associ- 
ated with vents and seeps, where 
sulfide-rich effluents provide nour- 


The Chicken and Egg Question 


ITS STILL A debate for 
chickens. But with 
stars, it's obvious 
which came first: the 
EGGs, or evaporating 
gaseous globules, 
EGGs are areas of 
dense interstellar 
gas. Astronomers 
using the orbiting 
Hubble Space Tele- 
scope have found 
young stars emerging from EGGs 
in the (yes) Eagle Nebula, some 
7,000 light-years distant in the con- 
stellation Serpens. 

In the nebula, stars form from 
vast columns of hydrogen gas and 
dust. These columns can become so 
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Vast pillars of dense interstellar 
gas and dust Іп the Eagle Nebula 
incubate embryonic stars. 


dense that gravity 
begins to collapse 
them into clumps. 
They continue to 
compress from their 
own weight, until 
the cores of the 
columns begin nu- 
Clear-fusion reac- 
tions, birthing stars. 

Ultraviolet radia- 
tion from nearby hot 
stars evaporates material from cloud 
columns, unveiling young stars. 
When this happens, the star's mass 
"freezes." It can't grow further be- 
cause the dust it was forming from 
was swept away; Hubble has found 
about 50 such stars.—M.D. 


ishment. Whale skeletons also yield 
sulfide, produced when anaerobic 
bacteria use sulfate instead of oxy- 
gen to metabolize the highly con- 
centrated lipids in whale bones. 
Smith's team preserved some of 
the sulfur-oxidizing bacteria found 
on whale bones during last year's 
cruise. The bacteria produce special- 
ized enzymes, which might be used 
to develop detergents that are effec- 
tive in cold water, even at freezing 
temperatures.—Stanley E. Smith 


Making the Most of 
Three Hours Sleep 


SUPPOSE YOU'RE an astronaut, 
firefighter, or rescue worker facing 
an emergency that limits you to 
three hours of sleep each day. How 
do you parcel out that sleep to maxi- 
mize alertness? Sleep three hours at 
a stretch, or take multiple naps? 

То find out, NASA is funding ex- 
periments at the Institute for Circa- 
dian Studies in Cambridge, 
Massachusetts. *People can adjust 
gradually to unusual sleep-wake 
schedules, but problems often arise 
during emergencies when there is a 
sudden change in schedule," says 
Claudio Stampi, a researcher at the 
Institute. *How can we switch from 
eight hours of sleep per day to an 
emergency schedule without a ma- 
jor detriment to performance?" 

Stampi's studies of sailors during 
solo ocean races indicate that divid- 
ing sleep into numerous, brief 
episodes may be more effective 
than sleeping the same amount of 
time in one stretch. Racers who 
took shorter but more frequent 
naps fared better than their rivals. 

Experience also played an impor- 
tant role. "The more races the 
sailors had run, the better they ad- 
justed to new sleep schedules," 
Stampi says. It may benefit astro- 
nauts and others to train for a multi- 
ple-napping schedule.—Steve Nadis 


—— 


GLECTRONICS 


EDITED BY CECILIA WESSNER 


Digital Delivery 
Without Dishes 


ONE OF THE drawbacks of Digital 
Satellite Systems is that they don't 
offer local TV stations. But soon 
the same digital compression tech- 
nology used by DSS will make it 
possible to deliver local stations, 


Calling Dick Tracy! 


IN THE 19305, the famous cartoon 
detective Dick Tracy used his then- 
fantastic "wrist whatchamacallit" 
to make telephone calls. Now Eu- 
ropean electronics giants Philips 
and British Telecom are developing 
wrist devices Dick Tracy would 
envy: They would combine such 
features as video phone, TV and 
radio reception, clock, electronic 


This set-top receiver will decode 
TELE-TV's wireless cable service. 


premium movies, sports, and mu- 
sic—more than 100 channels in 
all—to special home antennas from 
land-based microwave towers. Sub- 
scribers will tune in their network 
affiliates without having to switch 
to a regular antenna or basic cable. 
These wireless cable transmitters 
have less range than high-wattage 
broadcast stations. To serve a me- 
tropolis, wireless cable will divide 


FUTURE WATCH 


—MEWSFRONTS 


the region into locally reached cells, 
much like a cellular phone system. 
Thus, wireless cable is often re- 
ferred to as a multipoint distribu- 
tion system. 

Despite all the talk of two-way 
fiber optics, the regional phone 
companies have become a domi- 
nant force in wireless cable. For ex- 
ample, TELE-TV is a startup 
service formed by NYNEX, Bell At- 
lantic, and Pacific Telesis. To com- 
pete with cable, the phone compan- 
ies estimate they can deliver wire- 
less cable to homes more quickly 
and cheaply than they could if they 
had to start tearing up the streets. 
Viewers will lease a set-top box and 
subscribe to one of several packages 
of basic and premium channels. 

The set-top box attaches to the 
phone line, the so-called “backpath” 
for ordering pay-per-view programs. 
Thomson Consumer Electronics, 
which is manufacturing 3 million 
set-top boxes for TELE-TV, says 
backpath communications can be 
adequately handled via a 2,400bps 
modem built into the box. Thom- 
son also makes the leading DSS 
dish/receiver under its RCA 
brand.— Michael Antonoff 


miniaturized. While an early non- 
working prototype demonstrates 
buttons for operation, Philips says 
that voice-recognition technology 
and an interactive screen might re- 
place touch control. Philips also 
envisions the wireless connection 
to the World Wide Web for graphics 
and video images. 

Researchers at BT (British Tele- 
com) Laboratories in Martlesham 
Heath, England, have taken their 


notebook, and a personal computer with wireless access to 
the Internet's World Wide Web. 

The basic technologies to make “wrist communicators” 
exist today, says Philips, though the Dutch company says it 
likely won't create an operational model until at least the 
year 2002. The components, including batteries, must be 


version of the idea a step further. The lab has been display- 
ing a working prototype in Britain to potential equipment 
manufacturers. The somewhat bulky communications con- 
sole includes cellular telephone, video phone, fax, com- 
puter, clock, and batteries, and encircles most of a person's 
forearm.—Mariette DiChristina and David Scott 


ELECTRONICH 


For This You Still 
Need Glasses 


HDTV SETS have been on the mar- 
ket in Japan for five years, but sales 
are dead because there’s only lim- 
ited HDTV broadcasting and just a 
few HDTV videos. Sanyo wants to 
avoid the same fate for its 3-D TV, 
just reaching the market in Japan. 
The strategy is to incorporate 

technology that turns standard two- 


Sanyo turns two-dimensional television signals 


into 3-D images, but you still need glasses. 


dimensional TV signals—broadcast 
or prerecorded—into 3-D TV im- 
ages. Although Sanyo has been de- 
veloping 3-D monitors that don’t 
require special glasses, the company 
opted for goggles for this TV to 
keep costs down. The 32-inch wide- 
screen TV sells for about $3,800. 

Keiichi Kanatani, manager of 
Sanyo’s 3-D project group, explains 
that special semiconductor circuits 
analyze the video signals and iden- 
tify moving images. By creating a 
slight delay between the time the 
image is presented to the left eye 
and then to the right, a 3-D effect is 
created. 

A baseball game broadcast 
the afternoon of our demon- 
stration provided an unre- 
hearsed test of the technology. 
At times, the 3-D effect was as- 
tounding. The players seemed 
to leap out of the screen; at 
other times, there was no 3-D 
effect at all. 

Kanatani says the technique 
works best with objects moving 
relatively slowly and horizon- 
tally. It doesn’t really work with 
stationary objects or those mov- 
ing vertically. So the 3-D effect 
comes and goes. 

If Sanyo works out the kinks 
and creates a consistent 3-D im- 
age, it will have a dynamite 
technology. But, Kanatani ad- 
mits, the company has a long 
way to go.—Dennis Normile 


CABLE TV 


If It's Free, 
It Must Be Omaha 


PAYING NOTHING for basic cable service 
seems too good to be true, but in Ne- 


braska's largest city viewers are get- 
ting exactly that. 

Cox Cable recently announced Lo- 
caLink, a TV service that offers 21 
channels. Besides retransmitting 
over-the-air stations, the service in- 
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cludes several channels available 
only on cable. Area residents who 
don't have cable would still need to 
pay a one-time installation charge of 
$19.95. Cable subscribers who want 
to switch to the service pay a one- 
time fee of $8.03. 

Why offer free cable? Cox is now 
facing competition from a new inter- 
active TV system that's being tested 
by US West.—M.A. 


Intimacy in Public Places 


LISTENING to the 

public address sys- 

tem in a sports 

arena is sometimes 

like struggling to 

decipher an- 

nouncements in 

the New York City 

subway—the sound  Bose's Panaray 
ef LT loudspeakers. 

quality is so poor 

you're not sure what's being said. 

That could change, however, with 

the recent successes of Bose Corp.'s 

Auditioner technology. 

Auditioner enables architects to 
evaluate the sound quality that a 
stadium or arena will have before it's 
built [Electronics Newsfront, Feb. 
'95]. The system can also be used to 
identify elements of an existing de- 
sign that can be modified to im- 
prove the acoustics. 

In a demonstration at General 
Motors Place in Vancouver, British 
Columbia, the results of the Audi- 
tioner system were impressive. 

GM Place, home of the Vancou- 
ver Canucks and Grizzlies, has sim- 
ply great sound. During a basketball 
game, announcements were clear 
and natural-sounding, and seemed 
to be practically at my elbow. That 
close-up sound is due, in part, to Au- 
ditioner, used to predict the effect 
of Bose's Panaray LT (long throw) 
speakers before the arena was built. 
The speakers are designed for spaces 
with speaker-to-audience "throws" of 
75 feet or more in which there's a lot 
of noise or reverberation—like con- 
ditions at a sporting event. 

The sound was splendid through- 
out the arena, and not just for an- 
nouncements. A brief violin selec- 
tion and a few numbers from a jazz 
band sounded as though they were 
performed in a more intimate set- 
ting than a 20,000-seat arena. 

New York Metro Transit Author- 
ity, are you listening? —C.W. 
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EDITED BY CHRIS O'MALLEY 


The $500 PC 


IMAGINE A personal computer 
that's easier to use than the one 
you have now (or might consider 
buying), lets you connect to the In- 
ternet, and costs only $500. Now 
imagine that the same machine has 
no color display, no CD-ROM drive, 
and no hard disk. Still interested? 
The concept machine in ques- 
tion is called the network com- 
puter, or NC, and it's at the center 
of an increasingly noisy debate in 
the digital world. Before the year is 
out, it may also be a real product: 
Software maker Oracle and com- 
puter maker Sun Microsystems are 
each working with major manufac- 
turers in Japan, Korea, and Taiwan 
to produce an NC that would sell 
for about $500. While no one is 
making any promises about deliv- 
ery dates, Oracle already has a pro- 
totype machine resembling a 


| systems | 
More Chips, Please 


IF ONE microprocessor can make a 
PC work fast, why not use two or 
four chips to make it run that much 
faster? That's long been the simple 
theory behind *multiprocessor" 
computers. But the reality of link- 
ing processors and dividing tasks 
into portions that can be computed 
simultaneously has proven to be 
anything but simple. 

Still, the latest PowerPC and Pen- 
tium Pro chips are prompting many 
PC makers to try their hands at mul- 
tiprocessor systems. DayStar's new 
Genesis MP ($9,999 and up) is a 
Macintosh-compatible system that 
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laptop computer and says it hopes 
to sell a final version by summer. 

Basically, an NC is a stripped- 
down PC. It'll have a microproces- 
sor, memory, and a modem, but 
likely no permanent storage de- 
vices. Instead, you'll store data on, 
and run software from, the Inter- 
net—using one or more service 
providers as your central network 
computer, or server. The upside is 
that an NC would not have to be as 
costly or complicated as a PC must 
be to run all kinds of software and 
hardware add-ons. The downside is 
you can’t run any off-the-shelf soft- 
ware, and Internet connections 
over regular phone lines can be 
maddeningly slow. 

Color may be too expensive for 
an NC, too, unless you use your 
TV. Apple is working with Japanese 
toy maker Bandai on a system 
called Pippin that cables to a TV 
and can run some Macintosh CD- 
ROMs. It may also have an Inter- 
net linking option.—C.O. 


uses four PowerPC 604 processors. 
Aimed at professional publishers 
and graphic designers, DayStar is 
working with software companies 
such as Adobe and Macromedia to 


—————— N E W S F R ON T S 


DayStar's Genesis MP is like four computers in one, using a 
quartet of microprocessors to speed through its chores. 


Our monthly filter of the 
Internet's World Wide Web. 


Nelly's Pilot and Aircraft Supply 
http://www.nellys.com 
Gear for the blue-yonder set. 


Personal Electric Vehicles 
http://www.mindspring.com/ 
~larryow/pev.html 
Rechargeable bikes and trikes. 


WebShirt 
http://www.tiac.net/users/ 
dbowie/webshirt/ 

Nerdware? Wear your Web page. 


Centers for Disease Control 
http://www.cdc.gov/ 

Stats, advice, and progress reports. 
Everyday Science 
http://rampages.onramp.net/ 
^murry/scihome.htm 

Facts, trivia for amateur scientists. 


Arizona's Southwest Showcase 
http://www.sedona.net/mlstudio 
The arts and crafts of the lower left. 


Star Trek Action Figure Page 
http://www.accent.net/alcot/ 
index3.html 

How to own the galaxy. 
—Suzanne Kantra Kirschner 


ensure that power-hungry 
programs like PhotoShop 
and Premiere take full ad- 
vantage of the Genesis’ 
four engines. 

Meanwhile, Intel is 
supplying major PC 
makers with specially 
designed circuit boards 
that use four of its new 
Pentium Pro processors. 
AST, Compaq, Dell, 
Digital, Hewlett-Packard, 
and IBM are among the 
PC makers working with 
Intel. Most are expected to produce 
server-type systems for use with of- 
fice networks, but the same technol- 
ogy is expected to drift downward 
to individual computers.—C.O. 
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COMPUTERS & SOFTWARE 


Bill's Rosy Path 


IT'S NOT like I 
didn't learn any- 
thing new read- 
ing Bill Gates' 
new book, The 
Road Ahead. I 
learned how 
much Gates 
paid in taxes in 
1994 ($100 million!), that he's a 
sucker for syrupy novels (The 
Bridges of Madison County), and 
that he got through the two years 
he spent at Harvard the same slip- 
pery way many of us did at less 
prestigious schools (last-minute 
cramming). 

But I didn't learn much about 
the title subject, a.k.a. the future. 
Gates' book, penned with Mi- 
crosoft executive Nathan Myhrvold 
and journalist Peter Rinearson, is 
long on snacks and short on meat. 
With the exception of a few of 
these intriguing personal insights 
and some excellent definitions of 
basic technology terms (like we 
need a billionaire for that?), Gates 
covers very little new ground here. 
Unless Gates’ oft-repeated ideas for 
wallet-sized PCs and interactive 
TV are new to you, you’re bound 
to feel a little cheated. 

And maybe a little oversold. 
The electronic road ahead, as 
Gates sees it, is a rosy path upon 
which almost nothing bad can hap- 
pen. Security? Privacy? Morals? 
Cyberporn? Culture? Haves and 
have-nots? Relax, he seems to 
imply repeatedly, we'll cross 
those not-so-romantic bridges 
when we come to them. 

Chapter 12, happily, is the sin- 
gle exception. Everything fresh in 
this book is summed up in this 
slim chapter, called *Critical Is- 
sues." Unlike the rest of this ex- 
haustingly happy-go-digital book, 
Gates here takes the opportunity 


BY GINA SMITH 
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to outline some of the problems 
and obstacles the so-called High- 
way poses. He points out potential 
potholes such as eavesdropping 
and equal access to computers. 

Trouble is, he seems able to out- 
line the dangers without actually 
feeling their weight. Take personal 
privacy. Admitting it is a “major 
concern," Gates notes that *a great 
deal of information is already being 
gathered about each of us...and we 
often have no idea about how it is 
used or whether it is accurate." 
OK, I'm getting edgy. Then he 
goes on to point out how miniature 
video cameras are already in wide 
use, documenting our actions with- 
out our permission. “We could 
reach the point where cameras 
record most of what goes on in 
public," he says. OK, I'm nervous. 

But there he stops. He not only 
has no answers, but apparently no 
opinions. "I'm not advocating ei- 
ther position," he finally concludes. 
“Technology will enable society to 
make a political decision.” 

Hold the modem a minute. 
Gates is a world leader in technol- 
ogy and, as one of the richest men 


on the planet, a powerful political 
voice—whether he likes it or not. If 
he can’t or won’t express an intelli- 
gible view on a highly charged is- 
sue like electronic privacy, who 
will? Howard Stern? 

He repeats this bailout tech- 
nique with the issue of technology 
availability, which is already threat- 
ening to cause a major rift between 
those in society who can afford ac- 
cess to information and those who 
can’t. He skirts it, but apparently 
prefers to stay above the fray. 
Maybe, he opines timidly, “schools 
should have low-cost access to the 
Information Superhighway.” But 
how do we do that when most 
schools don’t even have phone 
lines? And who'll pick up the tab? 
Silence. 

Were it not for his infamous 
brashness, we could chalk up his re- 
luctance to simple modesty. In- 
deed, early in the book, Gates 
makes the comment that luck 
played a huge role in his success 
and the success of Microsoft. He 
just “guessed right,” he says. 
There’s probably some truth to 
that. But it’s equally true that 
Gates is highly intelligent, driven, 
forceful, and powerful. Even as- 
suming he has no formulated 
plans, I'd sure like to hear some of 
his guesses on electronic com- 
merce, education, government, pri- 
vacy, and pornography, for openers. 

Gates says he wrote the book to 
"share his optimistic view" of the 
future of technology and "start a 
public discussion." Well, optimisti- 
cally speaking, he's batting .500. 


» But to prompt a discussion, you've 


got to say something first. 


Gina Smith is the author of 101 
Computer Answers You Need to 
Know, and a syndicated radio talk 
show host. She appears regularly on 
Good Morning America. E-mail 
comments to PSLetters@aol.com. 


The New I-Malls 


SURE, THERE are plenty of food 
baskets to buy online, but where are 
the stores you'd expect to find in an 
actual mall? Happily, the latest vir- 
tual shopping malls are more like 
the real thing. 

А mall on the World Wide Web 
called eShop Plaza, which opened 
its "doors" last November, even 
looks like a real mall. Its 3-D court- 
yard features the virtual storefronts 
of Tower Records, 1-800-Flowers, 
Spiegel, The Good Guys (electron- 
ics), and Insight (computer gear). 
You click on the door to step inside 


New Web malls like eShop Plaza promise a 
more inviting online shopping experience. 


and browse. The eShop software es- 
tablishes a direct link into the ser- 
vice, for more secure transactions. 
You can download the Windows- 
only software from the company’s 
Web site (http://www.eshop.com). 
Prodigy’s new Virtual Mall will 
feature even bigger and more famil- 
iar names, including two depart- 
ment stores: Sears and JC Penny. 
These anchors will be surrounded by 
stores such as Lands End, Ham- 
macher Schlemmer, Hanes, Office 
Max, and others. Opening some- 
time this spring, the Virtual Mall 
will be available to all Prodigy mem- 
bers. Later this year, Prodigy says 
it will open the mall to anyone with 
Internet access. America Online 
and CompuServe each offer a num- 
ber of shopping venues, too, though 
nothing that resembles a real-world 
mall as yet.—S.K.K. 
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—GOMPUTERS & SOFTWARE 


Common Computing 


WHEN THE PowerPC triumvirate of 
Apple, IBM, and Motorola was 
formed five years ago, the group _ 
promised that we'd eventually see a 
computer that would run all types of 
software—including Windows, Mac- 
intosh, and OS/2 programs. Now, 
we may be nearing “eventually.” 
The three companies have fi- 
nally agreed on the specifications 
for such a universal computer. 
Called the common hardware refer- 
ence platform or CHRP, this new 


Parlez-Vous Web? 


TT MAY BE called the World Wide Web, 
but most Web pages are English-only. 
That may soon change, however, thanks 
to a series of new multilingual tools for 
creating and viewing Web pages. 
Accent Software sells a suite of 
language-bridging Web programs 
called, fittingly enough, Internet 
with an Accent. The programs include 
multilingual publishing, browsing, 
messaging, and page-viewing utilities. 
The latter, called MultiLingual Viewer, 
lets you see Web pages created with 
Accent software in more than 30 
languages, including French, Spanish, 


blueprint will allow computer mak- 
ers to design PCs that use the Pow- 
erPC chip and run the Mac OS, 
Windows NT, and OS/2 operating 
systems. (Windows NT can run 
many of the programs designed for 
Windows 95 and 3.1.) The minimum 
standard equipment for these ma- 
chines will be SMB of RAM, a 
quad-speed CD-ROM drive, stereo 
sound, high-resolution graphics, 
and 4MB of read-only memory. 
The first CHRP machines 
won't likely appear until much later 
this year or early 1997. IBM and 
Apple will make them, but so might 
others.—Jon Pepper 


German, Italian, Russian, Hebrew, and 
Japanese. The software works with any 
language edition of Windows 3.1 or 
Windows 95. All of the programs can 
be downloaded from the company's 
Web site (http://www.accentsoft.com). 
Tf you just need some help with 
foreign character sets, Bitstream's 
new Cyberbit Worldwide Typeface can 
help. It offers the promise of a single 
font for the world's major character 
sets. The first release of Cyberbit con- 
tains all of the characters for most lan- 
guages around the globe. The 
roman-style version of Cyberbit is 
available free from Bitstream's Web site 
(http://www.bitstream.com).—C.0. 
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RD sect the nat iù your native language with the Accest Viewer 


Accent Software sells a language-bridging Web program called Accent. 
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Special Advertisement 


New Technology 
Improves Sleep Quality 


Chances are, you need better sleep. Thanks to advances 
in sleep surface technology, now you can get it! 


A merica has become a nation of the 
chronically sleep-deprived. The Better 
Sleep Council reports that over the past 
20 years, we Americans have added 
around 158 hours, or nearly an entire 
month each year, to our job schedules. 
That's not to mention the time we 
spend working hard to care for our 
families and homes. Sleep deprivation 
is caused by both lack of time spent 
sleeping and poor quality sleep. Sound 
familia? Then you owe it to yourself 
to read on! 


SLEEP DEPRIVATION 
CAN BE DANGEROUS 


According to the AAA Foundation for 
Traffic Safety, sleep-deprived drivers are 
vulnerable to “micro-naps” lasting four or 
five seconds — plenty of time at highway 
speeds for a fatal crash to occur. 
Disrupted sleep and sleep disorders cost 
American businesses billions of dollars 
annually in lost productivity, industrial 
accidents and higher medical bills. Lack 
of sleep also was implicated in the 
Exxon Valdez oil spill, the space shuttle 
Challenger disaster and the nuclear 
accident at Three Mile Island. 

Loss of sleep during the night is 
responsible for increased vulnerability 
to illness, a tendency to nod off at 
work the next day, and even loss of 
creativity and clarity of thinking, say 
British researchers. Power tools can 
become dangerous weapons in the 
hands of someone who is not well 
rested. And almost everyone is familiar 
with the physical aches and pains that 
occur because of poor quality sleep. 


DO YOU NEED MORE SLEEP, 
OR JUST BETTER SLEEP? 


On the average, most adults require 
seven and a half to eight hours of sleep 
per night, and a full cycle including 
deep sleep is required for us to feel 
adequately rested in the morning. Any 
number of factors can interfere with 


deep, nourishing sleep—including 
cigarette smoking, worry, a noisy 
environment and physical discomfort. 


Air-cusbioned support bas been 
proven to positively affect all tbree 
factors tbat determine tbe quality 
of sleep: spinal alignment, pressure 
points and pbysiology. 


We try remedies from pain medication 
and sleeping pills, to chiropractic care 
and self-relaxation techniques in order 
to get better sleep and rid ourselves of 
morning aches and pains. But new sleep 
surface technology offers a simpler solu- 
tion for many people who toss and turn. 


THE FIRST REAL BREAKTHROUGH 
IN SLEEP SURFACE TECHNOLOGY 
IN OVER 100 YEARS 


Even if you just bought a new bed, you 
may be sleeping on an antiquated surface! 
Developed a century ago, innerspring 
mattresses can create pressure points that 
interfere with total relaxation. Waterbeds 
made а big splash in the '60s, but even those 
labeled “firm” can produce a hammock 
effect, which can cause the spine to curve 
unnaturally. Fortunately, a new technology 
has come through test after test with flying 
colors: the Select Comfort" Sleep System. 

The Select Comfort adjustable firmness 
mattress uses air which distributes 
body weight more evenly and provides 
better support. 

While it looks like a traditional 
mattress on the outside and even fits 
standard sheet sizes, the Select Comfort 
mattress is completely unique on the 
inside. Air, captured inside innovative 
“I-beam” chambers, contours to the 
body, supports the spine, and reduces 
pressure points by more evenly 
distributing weight for better sleep. 

What's more, each side of the Select 
Comfort adjustable firmness mattress is 
independently adjustable— with a remote 
hand control that digitally tells you the 


firmness level that's perfect for you. And, 
you can let air in or out to change the 
mattress firmness, depending upon 
how your body feels each night. This 
is essential for couples, because two 
people of different shapes and sizes 
cannot sleep on the same surface and 
both be as comfortable as they should 
be to achieve the best possible sleep. 


MADE-IN-MINNESOTA QUALITY 


Select Comfort adjustable firmness 
mattresses are manufactured in Minneap- 
olis, Minnesota, and tested for comfort 
and durability by independent labora- 
tories. Well on its way to becoming a 
worldwide leader in state-of-the-art 
sleep systems, Select Comfort currently 
is the fastest growing company in 
America's bedding industry, and has 
earned 22 U.S. patents. 


LIGHTWEIGHT AND 
EASY TO SET UP YOURSELF 


The Select Comfort adjustable firmness 
mattress is so lightweight, it can be deliv- 
ered via UPS. Following the simple 
instructions, one person can set up the 
system at home, usually in 30 minutes 
or less. An attached electronic air pump 
fills the mattress with the right amount 
of air, and then hides out of sight under 
the bed. Dual controls allow each 
sleeping partner to adjust the sleep 
surface to their desired firmness. 


TRY SELECT COMFORT 
AT NO RISK FOR 90 NIGHTS 


"Thousands of people from coast to coast 
already own a Select Comfort adjustable 
firmness mattress. You can try one, too, 
protected by a “No-Risk 90 Night” guarantee 
and a 20-year limited product warranty. 
Call our sleep consultants and ask them 
about your particular sleep needs. They can 
answer all your questions and help you better 
understand how you can benefit from a 
Select Comfort adjustable firmness mattress. 
For a free brochure and introductory 
video, call 1-800-831-1211, Ext. 6005. 


Frustrated With 
The Quality Of 
Your Sleep? 

Do you toss and turn at night? 
Can't seem to find a comfort- 
able position? Does your back 
ache when you awake? These 
are signs that your metal coil 
mattress or waterbed may not 

be supporting you properly 

or be right for your body. 
Select Comfort can help you 
sleep better with a revolu- 
tionary mattress that's so 
comfortable and supportive, 
it's recommended by the many 
doctors who use our product. 


Sleep Better On Air 


A Select Comfort Sleep System doesnt rely on springs 
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or water. Instead, it supports 
your body on a cushion of air. 
Air gently contours to your 
body's shape and tests show 

it helps provide a more 
natural spinal alignment and 
better support. And that 
lowers the tension in the surrounding muscles. 
So you can sleep comfortably in any position and 
wake feeling great! 


"т" | 


Select Comfort contours 
to your body. 


The Only 
Mattress with 
Push Button 
Firmness Control. 


© Select Comfort Corp., 1996 


The Best Sleep Money Can Buy! 


With Select Comfort, you ahga 
exactly the firmness you need. 


Select Comfort provides proper back 
support and contours to your body. 
Weight is more evenly distributed and 
pressure points are reduced. 


Metal coil mattresses can create pressure 
points and provide uneven support. 


You Control 

The Firmness 
With Select Comfort, you can 
change the firmness depending on 
how your body feels each night. 


Go from extra-firm to extra-soft, 


simplyatthe |... m 

touchofa / | \ 

button. In / | \ 
fact, the firmness adjusts inde f 1. \ 
pendently on each side ofthe = CE 4 
bed so you and your partner Customize the firmness 


can get custom support of each side of the mattress. 


without compromising comfort or quality of sleep. 


Call For More Information 
You owe it to yourself to learn more about this 
revolutionary way to a better night's sleep. 


For a FREE Video and Brochure, Call 


1-800-831-1211 


Ext. 6005 


yest Please rush me a FREE La 1 
| Video and Brochure. | 
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ILLUSTRATION BY STEPHEN BRODNER 


GARY KASPAROV CAME BOUNDING DOWN THE STAIRS 
into the turn-of-the-century hotel lobby a little after 7 p.m., 
having just put on his first real clothes of the day, a 
sweater and sport jacket. This was, after all, Champneys, a 
world-renowned health farm 50 miles northwest of Lon- 
don, frequented by the likes of Princess Di. Until our 
meeting, Kasparov had either been in a workout suit or 
clad in a towel while getting a massage. 


The day before, Kasparov had flown in from Moscow, his home. He 
planned to spend a week here exercising and eating fat-free food while 
preparing for a match the following Wednesday. On a London stage, he'd be 
facing Fritz 4, an advanced-level chess program running on a Pentium-based 
personal computer. Ever since the breakup of the former Soviet Union, Kas- 
parov—the world chess champion—has seemed to be confronting fewer hu- 
man challengers and ever-more silicon chips. 

The match against Fritz 4 was only a warmup for a more grueling man-ver- 
sus-machine tournament planned for Philadelphia in February. Until now, the 
planet's reigning chess champion has never lost to a computer in a grand mas- 
ter-style tournament. Computers have recorded wins against grand masters 
other than Kasparov, however, and even he lost to a program in a “blitz” 
match, in which the time to make a move is severely restricted in comparison 
with a regulation match. Blitz games are limited to five minutes total playing 

time. Experts say, however, that 
none of the previous matches was an 
appropriate test of the relative abili- 
by Michael Antonoff ties of either Kasparov or 
a computer. The ulti- 
mate test will come during a six- 
game regulation match February 
10 through 17 before 600 avid fans at 
the Pennsylvania Convention Cen- 


urtains 


ter, as part of the 50th anniversary 
celebration of the Association for 
Computing Machinery (ACM). The 
opponents will be Kasparov, whom 
some have called the greatest chess 
player in the history of the game, 
and Deep Blue, a program running 
on a parallel processing supercom- 
puter developed by scientists at the 
ІВМ ТЈ. Watson Research Center. 
The winner will receive $400,000; the 
loser, a not-too-shabby $100,000. 

Kasparov is rated 2,800 in the 
grand master classification system, 
the highest point total ever achieved. 
Deep Blue, according to its fathers 
at IBM, is worth a similarly exalted 
rating. The outcome is by no means 
clear. If you ask David Levy, an inter- 
national grand master and vice presi- 
dent of the International Computer 
Chess Association (ICCA), one of 
the tournament's organizers, Kas- 
parov can take the match 6 to 0 if he 
wants to. “I’m positive, I'd stake my 
life on it," he says. 

But Monte Newborn, chairman 
of the ACM Computer Chess Com- 
mittee, and a computer science pro- 
fessor at McGill University in 
Montreal, is predicting that this will 
be the match that changes every- 
thing. “I'll give the computer 4 1/2 
to Kasparov at 1 1/2. [A draw gives 
each player a half point.] Once a 


for 


If IBM's Deep Blue makes the reigning world chess champion 


cry uncle, computer scientists will have consummated a 50-year quest. 
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computer gets better than you, it 
gets clearly better than you very 
quickly.... At worst, it will get a 4 1/2 
score." he says. 

There is no lack of posturing from 
either side. Chung-Jen Tan, manager 
of Deep Blue at IBM’s Watson Cen- 
ter in Yorktown Heights, New York, 
declares, “I’m very confident we will 
win.” As for Kasparov, asked if he will 
win, he says, “This is the most serious 


challenge yet.... I think, yes, my 
chances are very good. I think 4 to 2 
will be a reasonable score.” 

“Kasparov is being conservative,” 
Levy exclaims the next day. “I have 
great confidence in him. He's an as- 
toundingly strong player, the 
strongest player who has ever lived. If 
he wants to, he can beat Deep Blue 
6to nil. But he may not want to. If he 
scores 3.5 points, he gets $400,000. If 
he scores 6 points, he gets $400,000. 
He's not going to risk the money to 
try to make the score better. If he can 
make a perfect score without taking 
any risks, he'll do so." 

Kasparov and I sit down at a card 
table in a parlor that contains an 
enormous pool table with board 
games piled on a shelf. His English is 
good, though he has a habit of drop- 
ping his a's and the's. He talks fast, 
looking at you the whole time with an 
intensity that I sense might intimi- 
date an opponent. At 32 years old, 
Kasparov has already been world 
chess champion for 10 years. 

Kasparov concedes that though 
the same rules of chess apply, playing 
a computer is very different from 
playing a person. “Every human be- 
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ing, even with all the differences be- 
tween us, has quite a small approach 
to winning the game of chess," he ex- 
plains. "Computers approach from 
another dimension. It doesn't care 
what motives human beings have. 

“When you play computer, you 
have to refrain for a while from play- 
ing a human being. The computer 
can be extremely strong, and there 
are certain types of positions you 


would like to avoid. You don't want to 
have too many complications where 
pure calculation is dominant. The 
amount of risk you normally take has 
to be reduced when you play the 
computer. There is a psychological 
factor when you play another human 
being. You can expect a mistake. You 
can expect your opponent to fear a 
potential attack. And you can mount 
a psychological pressure on your op- 
ponent easily by just pushing your 
pieces. But the computer doesn't 
care. It has no feelings." 

Kasparov will not play Deep Blue 
as aggressively as he might a human 
being. “It’s very dangerous,” he says. 
“If you made a very bad move, you 
would be wiped out. You can't expect 
a return favor from the machine. It's 
a brute force." 

Kasparov refuses to play a human 
being at all during the week preced- 
ing a match with a machine. He will 
play some of the many computer 
chess programs that are available. 

Deep Blue's programmers have no 
such reservations about exposing 
their machine to competition from 
humans during its training period. In 
fact, they encourage it. 


At the Supercomputing `95 con- 
ference and exhibition in San Diego 
in December, IBM's large booth at- 
tracted a line of challengers. Averag- 
ing a half hour per match, Deep Blue 
remained undefeated. 

The results of Kasparov’s match 
against Fritz 4 in London were re- 
ported the week after our interview. 
On Dec. 13th, Kasparov won his first 
25-minute game against Fritz 4, and 


Kasparov says, “I see the 
chess pieces. That’s enough. 
The human being opposite 
me is not a chess player. 
He’s an operator.” 


then clinched the match by scoring 
an easy draw in the second game. 

IBM Research’s Deep Blue project 
began in 1989 as a way to investigate 
how to use parallel processing to 
solve complex problems. The prede- 
cessor of Deep Blue, Deep Thought, 
was created in 1988 by a team of 
Carnegie-Mellon graduate students, 
several of whom now work for IBM 
on the Deep Blue team. In 1989, an 
experimental six-processor version of 
Deep Thought played a two-game ex- 
hibition match against Kasparov and 
was beaten. In 1993, however, Deep 
Thought defeated Judit Polgar, the 
strongest female player in the world. 
In June 1994, the computer won the 
title of International Computer 
Chess Champion. 

Deep Blue, according to IBM, out- 
calculates Deep Thought by a factor 
of a thousand. Its massively parallel 
processing system is capable of calcu- 
lating 50 to 100 billion moves within 
three minutes. Of course, most of 
these billions of board positions are 
irrelevant, so the computer’s chess 
power is not so overwhelming as the 
numbers might suggest. 

Three minutes, incidentally, is the 


average time allotted to each of a 
player's moves in classical chess—a 
maximum of two hours is allowed for 
the first 40 moves. Few expect these 
matches to last longer than 40 moves. 

Deep Blue doesn't learn as it 
plays. It learns only through the in- 
put of team members who can later 
tune the algorithms to do things bet- 
ter. So, in a sense, IBM's advantage 
in the match really is simple brute 
force. "We are using raw computing 
power and chess as a model to see 
how you can use massive computing 
power to solve complex problems like 
some in physics," Тап says. 

Icaught up with the Deep Blue 
team, Feng-Hsiung Hsu, Murray 
Campbell, and A. Joseph Hoane Jr., 
at IBM's northern Westchester re- 
search facility a day before a dress re- 
hearsal for the Philadelphia bout. 
Hsu sat across from Kasparov in the 
1989 match with Deep Thought and 
will likely be manning the board 
through some of the matches again. 

“1 mostly look at the screen and 
the board. It's hard to look at Kas- 
parov," Hsu told me, laughing. “They 
were saying after the game that he 
was staring at me as if I were the en- 


chess player. He's an operator." 

I wanted to know if the team 
members had invested their own egos 
in the match. Even Тап admits that 
beating Kasparov is not the main goal 
for the Deep Blue project. Rather, it 
is to understand how massively paral- 
lel processing architecture should be 
developed. *Win or lose, we cannot 
lose," he says. 

Lessons learned from the mas- 
sively parallel processing project 
could be applied to other kinds of 
complex problems. These include 
molecular dynamic simulations used 
in the pharmaceutical industry, data 
mining in financial markets, and traf- 
fic and cargo scheduling at the 
world's busiest airports. 

Kasparov agrees that the match is 
not only about chess. People should 
understand, he says, the scientific 
and social importance. "In some re- 
spects, it's a crusade for the human 
race. But I'd prefer to see it as a sci- 
entific experiment. It's important for 
general information of relations be- 
tween human beings and computers." 

Curiously, Kasparov supports the 
idea of one day being allowed to use 
his own computer database during 


Tan believes the real goal for 
Deep Blue is to understand how 
parallel processing architecture 

should be developed. *Win or 
lose, we cannot lose," he says. 


The Deep Blue team at IBM's Watson Research Center tests its mettle 
against the world's most powerful chess computer. 


emy. One of the things Kasparov is 
famous for is that he has such a pres- 
ence over the board. He brings psy- 
chological pressure on his opponent 
just by showing up. I think that 
match annoyed him, because I wasn't 
even aware he was staring at me." 

For his part, Kasparov says, “I see 
the chess pieces. That’s enough. The 
human being opposite me is not a 


matches with the likes of Deep Blue 
or even while playing other humans 
who have their own computer 
helpers. “It’s about having access to 
an opening and ending library,” he 
says. “I strongly believe that for a real 
match, the players must have equal 
access to information.” 

Monte Newborn says that mankind 
will continue playing chess even if a 


computer proves it can do it better 
than the best humans can field. “I 
think computers have been a very 
positive influence on the world of 
chess. Every kid now can have basi- 
cally a grand master to compete with 
at home. Just think if I could play 
Pete Sampras whenever I wanted. I'd 
become a much better tennis player.” 

He points out that once upon a 
time, humans won foot races against 
automobiles. “We adjusted quite well 
when cars got faster,” says Newborn. 
“So, the human race is slowly adjust- 
ing to its place in the universe.” 

Kasparov himself does not know 
how to program a computer, but he 
refers to himself as “computer liter- 
ate.” He says, “I can do whatever I 
need. I’m a normal, intelligent user.” 

Will he do anything special to 
train for the match in Philadelphia? 

“No,” he says. “I will sit in my ho- 
tel room. I would like for it to be 
quiet. Very quiet.” 

For scientists, Kasparov vs. Deep 
Blue is not about whether Kasparov 
can successfully defend the human 
race; rather, it represents a signifi- 
cant step toward answering one of 
the seminal questions in computer 


science: How do you build intelligent 
systems? In 1949, Claude Shannon, 

a research scientist at Bell Telephone 
Laboratories, first described strate- 
gies for designing a computer chess 
program. In 1951, computer science 
pioneer Alan Turing of the University 
of Manchester in England designed 
a program to play chess. It’s been a 
very long haul. 
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AGlorious Birthday Party forthe Computer 


THE BACKDROP to the 
Deep Blue Tournament v 
long series of events, beginning Feb- 


asparov 
ll be a week- 


rsus 


ruary 14, at the University 
of Pennsylvania. They 

will mark the 50th 

Anniversary of 

the Association 

for Computing 

Machinery 

(ACM), an in- 

ternational sc 

entific and 

educational or- 

ganization de 

signed to advance 

the skills and knowledge 

of information technology pro- 
fessionals. Not coincidentally, it is the 
50th anniversary of ENIAC (Electronic 
Numerical Integrator and Computer) 
the world’s first all-electronic pro 
grammable computer [see "ENIAC: The 
Birth of the Information Age,” FYI]. 


Even so, reconciling computer 
"intelligence" with the *brute force" 
approach taken by IBM may con- 
tinue to fuel debate. Newborn sug- 
gests a comparison to man's attempts 
to fly. "Man first tried to design 
planes to fly like birds, so he put 
wings on his back and jumped off 
cliffs. That didn't succeed. Now, we 
have airplanes that sort of fly like 
birds but they don't behave like 
birds. Well, with computer chess pro- 
grams, the principles of chess are the 
same, but we're taking advantage of 
technology. The people who build 
aircraft can't build the flexibility that 
birds have into the airplane, and air- 
planes don't fly as beautifully as 
birds do, but they certainly fly very 
well. The analogy carries over to the 
design of chess programs." 

Kasparov knows that the men tak- 
ing turns sitting opposite him in 
Philadelphia are there only to enter 
his moves into their terminal and 
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As part of the festivities, ENIAC 
will be fired up on February 1 
commemorative ment of its 


first public demonstration. 


tour of ENIAC 
and a display 
of a single chip 
with ENIAC 
level power 
• A special 
ENIAC 50th an 
niversary exhibit, 
“From Vacuum Tubes to 
berty Place. 
* Major exhibits presenting two- 
and three-dimensional images using 
computer technology and celebrating 
the impact of computers and informa- 


Microchips" at 


tion technology on art and cultur 
* ACM's annual conference, Com- 


move the pieces on the chess board 
according to instructions returned 

on the screen by Deep Blue. “It’s 
slightly unnerving," says Levy. "Gary 
knows he's playing against some- 
thing that's completely intangible. 
It's a real force. If Gary makes a tech- 
nical blunder, the force will react by 
biting his head off." 

According to Newborn, there's a 
point in every match that is the most 
dangerous for the computer. The 
computer has a large dictionary of 
canned opening moves that it does- 
n't really think about. The com- 
puter's first move, 99 percent of the 
time, will be pawn to E4 or pawn to 
D4. But canned moves only last a 
short while. And then the computer 
has to figure things out on its own. 

It's usually that transition period, 
during which the canned moves end 
and the computer has to think on its 
own, that is the most dangerous. 
Says Newborn, “It’s dangerous be- 


puting Week ‘96, which will include a 
variety of conferences and symposia 
on computer systems and software. 

* An Internet Town Hall: a live na- 
tional town meeting moderated by 
well-known technology experts and 
focusing on technology issues. ACM 
conference attendees will be con- 
nected online with participants na- 
tionwide thorough the use of free 
public access networks. 

* A reception and dinner for 700 
to 1,000 quests honoring the creation 
of modern computing and the pio- 
neers of ENIAC. Winners of the 1996 
Turing Award will be announced. 
Vice-President Al Gore will deliver a 
speech at the banquet. 

The Web site home page for 
the ENIAC celebration is 
http://wwwseas.upenn.edu/acm. 

The Web site addre 
information on the chess match is 
http:/ 


for 


/www.acm.org. 


cause it’s like two wrestlers have just 
marched into some very exciting po- 
sition and you let them go and you’re 
not sure what's going to happen." 
(For his part, Kasparov claimed he 
hadn't decided what his opening 
would be. *I work with many good 
openings," he said.) 

Newborn doesn't expect a seesaw 
match. The victor will be evident 
reasonably early— probably in the 
first or second game. “If in fact the 
computer is better," says Newborn, 
“Kasparov will have a real panic at- 
tack very early on. From that mo- 
ment on, there will be a lot of panic 
in the human world." 

Kasparov once said that he would 
not lose a traditional match to a com- 
puter in the 20th century. Somewhat 
less bold now, he confided at 
Champneys, “I think I still have a 
good chance of winning. But I'm 
amazed by the amount of progress 
the machines have made." Фф 


Maybe your computer should be 
upgraded before you buy it. 


Aptiva" gives you Total Image Video; TheatreSound" and dual processors for 
a breathtaking combination of sights and sounds with full-screen video. 


Now more powerful than ever with a 150 or 166MHz Pentium* 
processor' (60 and 66MHz external speed), a media processor 
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A built-in 28.8Kbps modem means 
faster connections and less waiting 
as you explore the online world. 


Solutions for a small planet 


Configurations may vary by retailer. 


‘Available at no additional cost for pre-installed operating systems for 60 days from initial service call "Denotes internal processing speeds GB stands for 1 bilion bytes May not include ай documentation and may dier sightly Кот retail versions. 
IBM is a registered trademark and Арма, Total image Video, TheatreSound, Rapid Resume, Voicelype and Solutions for a smal planet are trademarks of Intemational Business Machines Corporation. All other company and/or product names are 
trademarks or registered trademarks ol heir respecte companies. ©1996 IBM Corporation. 


Want to find 

a new wonder drug, 
a useful industrial 
chemical, or even 

a better laundry 
detergent? 

Try looking in 


the dirt. 


By Ingrid Wickelgren 


PHOTOGRAPHED BY 
JOHN B. CARNETT 
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MARYLAND BIOLOGIST RALPH COLLINS likes to drive 
across the country—not to see the sights, but to pick up 
the local dirt. Literally. On the road, Collins pulls over 
whenever he spies an interesting dirt patch, perhaps near 


a stream or under a construction site. Then, wielding 
high-tech tools (a spoon and a plastic sandwich bag), the 
scientist scoops some soil into the bag and drives on. 


Whoever owns this dirt doesn't 
seem to miss it, and the soil sam- 
ples are precious to Collins. In 
these clumps of earth, the Na- 
tional Cancer Institute re- 
searcher hopes to find a 
treatment for AIDS or cancer. 
Collins is a bioprospector, some- 
one who scours nature for com- 
pounds that fight disease or 
perform everyday jobs such as re- 
moving fabric stains and keeping 
bread fresh. While many bio- 
prospectors probe plants and animals 
for novel substances, Collins taps na- 
ture's smallest and most abundant 
servants—microorganisms such as 
fungi and bacteria. 

Collins' fascination with what 
lurks in the dirt is far from unusual. 
Large pharmaceutical companies as 
well as smaller biotech firms screen 
thousands of microbes a week for 
profitable potions. University and gov- 
ernment scientists help in the hunt by 
collecting and identifying fungi and 
bacteria from a variety of environ- 
ments. Even researchers' friends and 
relatives join the pursuit by taking 
back microbial souvenirs from their 
favorite vacation spots. 

Such soil-searching ef- 
forts have manifold 
benefits: 

* On vacation 
in Norway, an 
employee at 
Sandoz Phar- 
maceuticals 
took home a 
mold that 
later produced 


a blockbuster anti-rejection drug 
known as cyclosporin. 

e In a corn field, a graduate stu- 
dent at the University of Wisconsin 
found a bacterial ice-forming protein 
that's now used by hundreds of ski re- 
sorts to make artificial snow. 

* In the soil of an Indonesian tem- 
ple, a scientist dug up a microbial 
molecule that soft-drink suppliers 
now use to turn starch into sugar. 

* On a golf course in Japan, a sci- 
entist picked up a clump of soil that 
harbored a cure for a parasitic infec- 
tion that plagues livestock. 

That's just a start. Microbial spoils 
are sources of flavors and nutrients in 
foods and vitamins. They provide 
cheaper and more effective ways to 
make cheese, bleach paper, process 
juice, and stonewash jeans. And safe, 
biodegradable molecules from mi- 
crobes can often replace toxic and 
otherwise polluting chemicals used in 
industrial processes. 

What's good for humankind is also 
good for the bottom line. At the Dan- 
ish company Novo Nordisk, for exam- 
ple, sales of industrial chemicals 
derived from microbes reached $570 
million in 1994. 

Not that finding lu- 
crative microorgan- 
isms is easy. For 
drugs espe- 
cially, sifting 
through 
thousands 
of soil sam- 


ples for a disease-fighting microbe is 
like looking for a needle in a haystack. 
On average, one marketable new drug 
is found for every 20,000 natural com- 
pounds tested. As a result, years may 
pass before a research group finds 
even one important new chemical. 
But the wait is worth it, because 
nature's novelty far surpasses human 
inventiveness. "The magic of natural 
compounds," says Art Girard, a micro- 
biologist at Pfizer, a major drug com- 
pany, “is that nature 
gives us things a chemist 
never dreamed of.” 
Ivermectin, sold by 
pharmaceutical giant 
Merck, is a case in 
point. A product of a 


soil bacterium, Ivermectin fights para- 
sitic worm infections in humans and 
animals better than any other known 
substance. Yet this wonder drug has a 
novel biochemical method of action 
that no one could have predicted. It 
paralyzes the worms by blocking the 
transmission of nerve signals. 

We've barely begun to tap nature’s 
vast resources. Only a tiny fraction of 
all microbes have been identified. 
Finding the rest of what's out there is 
a race against time, warns Cornell 
University ecologist Thomas Eisner. 
Given the rapid loss of biodiver- 
sity on Earth, he and other ex- 
perts fear that beneficial species 
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will become extinct before anyone 
even knows they exist. 

То jump-start the collection 
process, the National Institutes of 
Health and the National Science 
Foundation last year established the 
Bioprospecting Opportunity Awards. 
These grants are designed to encour- 
age scientists already conducting bio- 
diversity research to add a biopros- 
pecting component to their work. 
The National Cancer Institute also 
has expanded its program to screen 
natural sources for activity against 
cancers and the AIDS virus. 

Those national efforts involve 
probing plants as well as microbes for 
valuable compounds, But most phar- 
maceutical and biotech companies 
have bet on the microbes. Collecting 
them is easy, and they can be grown 
in petri dishes, laboratory flasks, or 
fermentation tanks. 

In fact, people have been raising 
microorganisms for thousands of 
years without knowing it. In ancient 
times, these tiny workhorses were 
used to make beer and wine. But no 
one recognized their contribution un- 
til 1837, when French and German 
scientists independently showed that 
yeast causes fermentation. 

By the early 1900s, scientists be- 
gan looking to microbes as sources of 
substances other than alcohol. One 
of the first chemicals to be mass pro- 
duced from fungi 
was citric acid, 
now used to flavor 
soft drinks and acid- 
ified foods. The 


acid was originally 


extracted from citrus fruits such as 
lemons and limes. But in 1917, а 
Pfizer chemist named James Currie 
realized that it could be made more 
cheaply using fungi. 

Even then, the world was blind to 
microbes as a source of medicines. 
The first clue that drugs might come 
from these microscopic organisms 
emerged in 1928, when a mold in- 
vaded a petri dish in Alexander Flem- 
ing’s London laboratory. It seemed to 
prevent bacteria in the dish from 
growing. To the astute Fleming, that 
could mean only one thing: The mold 
made a substance that killed bacteria. 
Fleming’s observation led to the pro- 
duction, in the early 1940s, of the 
first antibiotic, penicillin. 

The discovery of penicillin 
launched the antibiotic era—a mad 
race to find microbial substances that 
could wipe out disease-causing bacte- 
ria. That race produced hundreds of 
life-saving antibiotics including tetra- 
cycline, streptomycin, and terramycin. 
In the last 20 years, the hunt has 
broadened beyond bacterial infec- 
tions to include other medical prob- 
lems such as heart disease and the 
rejection of transplanted organs. The 
success of these more recent efforts 
has depended not only on luck but 
also on a better understanding of the 
molecular causes of disease. 

The cholesterol-lowering drug 
Mevacor is a good example. In the 
1970s, Merck scientists began looking 
for a natural compound that would 
lower cholesterol levels in people. 
The researchers approached their 
search rationally: They first studied 
how the body synthesizes cholesterol 
and identified a key chemical step 
where a drug might interfere. Then 
they designed a test for a substance 
that would block this step. After 
running thousands of natural 

chemicals through this test, they 

hit pay dirt in the early 1980s 

with a chemical in a soil sample 

from Spain. In 1987, Mevacor 

reached the market. 

Another molecular test spotted a 
winner in a clump of soil taken from 
the foot of Mount Tsukuba outside 


Tokyo. Scientists at 
the Japanese drug 
company Fujisawa 
had been looking for 
a medicine that 
could suppress the 
immune system. 
Such drugs are given 
to recipients of organ transplants to 
prevent them from rejecting their 
new organs. Fujisawa scientists had 
developed a test for a compound that 
would suppress key molecular events 
that trigger the destructive immune 
response. In the mid-1980s, a com- 
pound from the mountain soil 
“passed” this test. In 1994, Prograf 
was finally approved by the U.S. Food 
and Drug Administration for use in 
liver transplants. 

Meanwhile, industry’s use of mi- 
crobes has extended far beyond alco- 
hol and citric acid. Several companies 
are now profiting from protein mole- 
cules, called enzymes, made by mi- 
crobes. These proteins catalyze 
chemical reactions that make it possi- 
ble for microbes to break down their 
“food,” but the same proteins can also 
aid chemical processes useful to peo- 
ple. In detergents, microbial enzymes 
break down fat, starch, and protein 
stains. Other enzymes go a step fur- 
ther. Carezyme, an enzyme used in 
the detergents Tide and Cheer, 
makes cotton fabrics look new by 
snipping off the fuzz created by fre- 
quent washings. 

Later this year, Novo Nordisk will 
introduce a new enzyme, derived from 
a soil fungus, that will make separating 
white and colored laundry unneces- 
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sary. The enzyme breaks up any dye 
floating in solution, thus preventing 
dye that washes out of one piece of 
clothing from spreading to another. 
Bachelors everywhere will be freed 
from the curse of pink underwear. 

In the food industry, microbial en- 
zymes can improve the yield and qual- 
ity of tropical juices by breaking down 
unwanted molecules in fruits. And a 
starch-degrading enzyme helps bread 
retain moisture, keeping it fresh longer. 

Many microbial enzymes not only 
work better than synthetic counter- 
parts but also benefit the environ- 
ment. For example, toxic bleaching 
compounds such as chlorine are usu- 
ally required to produce high-quality 
paper. However, a new Novo enzyme 
called Pulpzyme helps make paper 
more susceptible to bleaching so that 
less chlorine is needed. Enzymes can 
also reduce the amount of polluting 
sulfides needed to treat leather and 
can replace hexane, an explosive and 
poisonous solvent, in the extraction of 
oil from vegetables. 

Although microbial products 
abound, each one marks the end of a 
long road from collection to market. 
Gaining government approval for a 
new drug, for example, typically takes 
14 years after researchers find a 
“hit”—a chemical that shows promise 
in a lab test. Not surprisingly, pharma- 
ceutical companies have developed an 
elaborate process for moving potential 
drugs through the steps to approval. 

At Pfizer headquarters in Groton, 
Connecticut, the process starts in the 
lab of Liang Huang, curator of the 
company's 50,000-piece microbial cul- 
ture collection. Huang's research team 
is responsible not only for preserving 
precious fungi and bacteria, but also 
for collecting them, growing them, 
and coaxing them to produce their 
unique cocktails of chemicals. 

After Huang finishes his work, the 
chemicals from the microbes fall into 
the hands of Robin Spencer, assis- 
tant director of exploratory medici- 
nals, and his robots. One of those 
robots uses toothpick-thin retractable 
tubes to suck up liquids from an ar- 
ray of plastic compartments the size 


of pencil erasers. The 
robot's metallic arm 
slides over to an- 
other array of plastic 
wells, and the tubes 
spit the fluids into 
the correct receptacles 
for tests. Directed by a 
portable computer on 
a nearby stool, the robot works 
around the clock measuring out 
samples, a task that 
would drive a 
person crazy. 

А second 
robot tests 
as many as 
7,200 com- 
pounds a 
night for 
their activity 
against diseases. 
The robot adds a 
“target” chemical to each of 
the plastic wells filled by the first ro- 
bot, setting off thousands of different 
chemical reactions. In the morning, 
Spencer and his team can see—often, 
by а color change—whether any of 
the chemicals show promise. 

Such automation, known in the 
industry as "high throughput screen- 
ing," has completely transformed the 
way Spencer's lab works. *Nine years 
ago, it would have been heroic to do 
1,000 [tests] in a year," quips the ener- 
getic biochemist. “Now, we do 
300,000 in six months.” The ability to 
screen lots of compounds quickly is 
essential, given the slim chance that 
any one will show promise as a drug. 
Yet faster screening doesn’t necessar- 
ily speed up the rate at which drugs 
enter the marketplace. That’s be- 
cause would-be drugs must leap addi- 
tional hurdles, including the diffi- 
culties of mass production and several 
lengthy rounds of clinical trials, be- 
fore they are sold. 

While promising substances make 
their way toward the corner drug- 
store, Huang and other bioprospec- 
tors are recruiting new microbial 
potential. Moving beyond garden- 
variety dirt, scientists are increasingly 
searching for microbes in exotic lo- 


cales such as bat caves, hot 
springs, undersea volcanoes, 
fossils, and even mummies. 
Unusual environments breed un- 
usual microbes. For example, within 
Yellowstone’s hot springs live microbes 
that produce heat-stable enzymes, 
which are useful in food processing 
and other industries. 

Indeed, wherever weird microbes 
are said to live, bioprospectors prowl. 
A society of giant bacteria was discov- 
ered 1,000 feet underground at the 
government's Savannah River nuclear 
plant in South Carolina a few years 
ago. Researchers are flocking to 
Antarctica to search for microbes that 
love the cold. And Cornell University 
chemist John Clardy and his co-work- 
ers are picking apart plants to isolate 
members of a recently discovered 
breed of fungi that live inside leaves 
and stems. “The name of the game is 
to find something different,” says 
Clardy. There is a niche for everyone. 
One University of Iowa prospector 
studies animal dung for resident fungi. 
“It’s a fertile area,” Clardy observes. 

But plenty of microbial treasures 
are waiting to be discovered on play- 
grounds, golf courses, and in back- 
yards. Of all sources, soil is the richest 
in microbes—which explains why 
some researchers carry a spoon and a 
box of sandwich bags wherever they 
go. “Inevitably,” says Huang, “we al- 
ways go back to dirt." > 
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For one week in the summer, a sleepy 
airport in Oshkosh, Wisconsin, becomes 


the busiest in the world. Here's why. 


By Dan McCosh 


PHOTOGRAPHED BY JOHN B. CARNETT 


CLIMBING AFTER takeoff from Grand 
Rapids, Michigan, the pilot of the North- 
west Airlines flight hears the controller 
announce, "The aircraft in your sector is 
a B-17.” In the distance is a startling sight: 


The Yankee Belle, a fully operational Flying Fortress, 
is heading out over Lake Michigan. 

The lumbering bomber is resurrecting the ghost of 
a mission 50 years ago over the English Channel, this 
time without the white cliffs of Dover. The pilot of 
the 727 calls for clearance and then slows his aircraft 
for a few minutes, giving his passengers a glimpse of 
history before resuming his climb. 

The B-17 creating this time warp was heading for 
Oshkosh, Wisconsin. Similar flights would be re- 
peated hundreds of times as a fleet of immaculately 
restored WW II vintage war birds, an armada roughly 
the size of today's French air force, flew toward the 
annual gathering of the Experimental Aircraft Associ- 
ation. For a week, this event turns a sleepy county air- 
port into the busiest landing spot in the world. 

The Experimental Aircraft Association has been 
gathering at Oshkosh every summer for 25 years, last 
year attracting some 12,000 planes and 830,000 spec- 
tators. The field at Oshkosh has room for only about 
7,500 planes; to earn a place on the line, it helps if 
your plane is an antique, offbeat, or just plain inter- 
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esting. Aircraft that at most » 
fields would draw a crowd 
can get lost in this one. A 
P-51 Mustang, for example, | 
might get some notice, if it 

is fully operational down to 
the gun belts in the wings. 
At Oshkosh, no aeronauti- 
cal obsession is so rarefied 
that you can’t find a small 
crowd gathering to discuss 

it in detail. 

Even more exotic in ap- 
pearance are the canard 
VariEze models from famed 
designer and pilot Burt Ru- 
tan, here lined up by the 
hundreds like so many 
canted boomerangs. 

The crew of the B-17 
had the honor of flying it 
after a 10-year restoration 
of the rare plane had been 
completed by volunteers at 
the Yankee Air Force mu- 
seum in Willow Run, 
Michigan. A mere handful 
of operational B-17s exist 
today. When the Yankee 
Belle arrived at Oshkosh, it 
would pull up to a row of 
five of them. 

But finding the B-17s 
can be downright tough, 
even with a program, since 
they are partially obscured 
behind B-25s, B-24s, and 
the line of people waiting 
for a tour of the B-29. 
Overhead, the drone of 
big radial engines on ap- 
proach fills the air, as 
three gull-winged Vought 
F4U Corsairs come in, 
gears down. The glut of 
normally rare, vintage, 
homebuilt, or otherwise 
scarce aircraft takes some 
getting used to. 

Paths to the sky seem 
limitless here; the only re- 
striction may be the size 
of your bank account. A 
fully restored P-51 Mus- 
tang costs some $500,000, 
a newly manufactured 


Barnstorming still lives 


at Oshkosh. In its final year, 
the Eagles aerobatics team 
(above) gave a series of flying 
demonstrations that ranged 
from gyros to Jets. Less 
strenuous is a visit to a tent 
city for bargains (bottom right); 
or a walk down the flight line, 
where meticulously restored 
historic aircraft, including 
P-51s (left) and World War Il- 
vintage bombers (top right), 
add up to a fleet big enough 
to dwarf most countries" 


operational air forces. 
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Stearman about half that. 
At the far end of the scale, 
a man is demonstrating a 
contraption that, with an 
engine and propeller, straps 
on your back. The device 
will become airborne, he 
says, with the aid of a sport 
parachute overhead. Some- 
where between these ex- 
tremes are the ultralights, 


the original concept now 
expanded to include float 
planes and amphibians. 
"Experimental aircraft" 
is something of a mis- 
nomer, since so many of 
the aircraft are in fact for- 
mer military or production 
planes. Pilots here for the 
show camp under the wings 
of thousands of Beechcraft, 


Aeroncas, and Pipers. But 
the mood is set by projects 
born in a hundred garages, 
their gestation witnessed 
mainly by bemused neigh- 
bors. Typical is the off- 
spring of a schoolteacher 
from Wisconsin, who is an- 
swering questions about his 
aerobatic, two-thirds-size 
Supermarine Spitfire—ac- 


knowledging that the Ly- 
coming engine that powers 
it stretches the nose and 
makes it slightly off-scale. 
The miniature fighter is in 
effect a giant, flyable, 
model airplane. 

As it turns out, the pro- 
ject isn't so uncommon. In 
the miniature replica area, 
the Spitfire shares the flight 
line with dozens of similar 
craft: P-51s, Focke-Wulfs, 
and Hawker Hurricanes. 

The emphasis on re- 
stored, nostalgic airframes 
and radial engines is being 
countered by more modern, 
high-performance home- 
builts. The homebuilts are 
gaining momentum as the 
number of manufacturers 
making production aircraft 
with prices within the 
reach of amateur pilots 
dwindles. The urge to put 
an airplane in every garage, 
which spawned the major 
airframe builders—the 
Pipers, Taylorcrafts, and 
Cessnas—has come full cir- 
cle to a new generation 
building one-off airframes 
from kits in their garages. 

Even the older, more 
popular antiques have com- 
petition from brand-new 
replicas. New designs come 
from Eastern Europe, many 
with distant military origins. 
Several popular models are 
hot on the aerobatic circuit. 

The action in the air is 
nonstop, as one runway 
stays open to handle the ar- 
riving and departing air- 
craft while a second is 
reserved for air shows and 
flybys. Flight control is vi- 
sual. Incoming pilots are in- 
structed not to call the 
tower. The tower calls you. 
The system seems to work. 

In the air, biplanes with 
fabric-covered wings alter- 
nate with high-perfor- 


mance, modern competi- 
tive aerobatic craft built of 
high-strength composites. 
History buffs are particu- 
larly awestruck by the flight 
of a replica Cee Bee racer, 
the barrel-shaped pre-WW 
II plane notorious for its in- 
stability in its original con- 
figuration, now redesigned 
and skimming the field up- 
side-down at the bottom of 
an outside loop. 

But the air shows are as 
much about the skills of the 
pilots as about the aircraft. 
Some of the world’s finest 
aerobatic pilots vie for atten- 
tion here. It is the last year 
for the Eagles, the EAA’s 
own team, famed for their 
intricate performances. 

The shows take place at 
a runway reserved for neck- 
craning over a continuous 
stream of flyovers and aero- 


batic demonstrations, inter- 
spersed with the occasional 
gyrocopter demonstration, 
or an F-16 coming in at 
treetop level. 

In the air, the full range 
of aeronautic design is un- 
derscored by sound: The 
distinctive burble of a big 
rotary as a Stearman hangs 
on the prop, then slides 
backward for thousands of 
feet before a breath-catch- 
ing recovery. The chain- 
saw-like buzz of Rotax 
power signals a light home- 
built, quickly overwhelmed 
by the shriek of a hovering 
vertical-takeoff jet Harrier, 
doing its aerial ballet in 
front of an audience with 
its hands over its ears. 

Deal-making takes place 
in the central corridor of 
vendors, the tent circus 
that stretches nearly the 


The big radial engines (above 


left) that powered military and 
civillan aircraft like this re- 
stored B-25 (top left) until the 
dawn of the jet age add their 
distinctive note to the din. 
Knife-edged flight in a Stear- 
man (right), and even wing-walk- 
ing demonstrations evoke a 
feel of the 1930s, an era when 
the full potential of aircraft be- 
gan to be realized. The midway 
(above) becomes a gathering 
spot for kit builders shopping 
for engines and airframes, the 


stuff dreams are made of. 
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full length of the airfield. 
Here are the bits and pieces 
that dreams are made of. 
Kit planes, motors, and 
whole airframes, and the 
small stuff—instruments, 
wheels, and electronics, 
hawked like the snake lady 
in a carnival sideshow. 

Getting hooked on the 
idea of building a helicopter 
yourself is easy, after talk- 
ing to a Vietnam-era pilot 
who says the kit he is 
selling is the perfect solu- 
tion for someone who al- 
ways wanted a Huey but 
can't afford one. 

Shopping for obscure 
parts dominates the dealing 
on the midway. The mili- 
tary planes were often strip- 
ped of armor, which in some 
cases has been retrieved 
and reinstalled, at least as 
far as is legal. Machine 
guns are wooden, but other 
components are function- 
ing. In the shade of a wing, 
a discussion is underway 
on the problem of obtain- 
ing an authentic 50-caliber 
machine gun belt. In an 
era of jet travel, when 
commercial airports are 
as starkly functional as a 
bus station, the simple plea- 
sure of flight seems some- 
thing of an anachronism. 
Struggling to explain the 
fascination, a former race 
car driver who flew into 
Oshkosh in a P-51 Mustang 
says, "I was too young for 
WW II, but I grew up read- 
ing everything I could 
about these planes." 

The next day, he sits 
on the flight line, waiting 
to take off in a squadron 
of P-51s led by Chuck 
Yeager. As the distinctive 
sound of dozens of Merlin 
V-12s fills the air, the prim- 
eval lure of the place needs 
no further explanation. 4 
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Acura's 


The new CL Coupe has a 2.2-liter, four-cylinder 
engine (below), or an optional 3.0-liter V6. 


By Dan McCosh 


HONDA'S ACURA was the first Japanese marque to di- 
rectly challenge the world's luxury cars. Now the Acura 
division lays the groundwork for the next-generation of 
luxury cars with its new Acura 3.5RL flagship sedan and 
the American-designed CL coupe—an unusually quick 
and comprehensive revamping of its new-car lineup. 


The new RL replaces the original 
Legend sedan with a roomier, softer- 
riding car, incorporating a slightly en- 
larged V6 powertrain and stiffened 
body structure. The 90-degree engine 
block is mounted fore-and-aft, some- 
thing of an anomaly these days, while 
the suspension retains the double- 
wishbone arrangement that has be- 
come a Honda trademark. 


Luxury-Mobiles 


The original 


Japanese luxury-car 


line gets a 


makeover-this 


time with a little 


help from a U.S. 


design team. 


The engine is enlarged to 3.5 
liters, producing 210 horsepower and 
224 foot-pounds of torque at a low 
2,800 rpm. That much torque at 
lower engine speed is a cue that the 
character of the car has changed, es- 
chewing the hard-driving image of 
the original for a softer, well-con- 

` trolled ride. Attention has been paid 
to reducing friction in the suspension 
pieces, and the result is a more com- 
pliant, better-isolated feel. The draw- 
back is slower response to steering 
and increased body roll—traits more 


in tune with the highway than with a 
twisting road. 

The interior is Spartan but ele- 
gant, with superb seating and 
straightforward instrumentation. An 
optional navigation system can be in- 
tegrated into the console; it will be 
available initially in selected West 
Coast markets. 

Acura's RL sedan ultimately fol- 
lows the track taken by most luxury 
carmakers these days: Considerable 
refinements are added at the expense 
of some driving sensibilities. 

The new CL coupe is targeted to 
fit between the Integra and the larger 
TL series. It is the first Acura de- 
signed and engineered in the United 


States. Exterior and interior styling 
were developed at the company's Tor- 
rance, California, studios and final as- 
sembly takes place at its East Liberty, 
Ohio, complex. 

The CL comes with either a 2.2- 
liter four-cylinder engine or an all- 
new 3.0-liter V6. Both engines use 
single overhead camshafts to actuate 
the VTEC variable-valve-timing sys- 
tem, which provides dual-phase valve 
timing. Engineers on the V6 design 
team applied lessons they learned in 
Formula One racing to minimize 


the weight and size of the engine. 

The CL’s rigid body structure de- 
livers precise handling and steering 
that remain consistent during brisk 
driving over uneven pavement. Road 
and wind noise have been hushed 
and ride comfort achieved without 
making the driver feel disconnected 
from the road. 

The power driver's seat in the V6 
model has a “fast forward" feature 
that scoots the seat forward so a rear- 
seat passenger can come aboard more 
easily. This seat also senses obstruc- 
tions—human or otherwise—when 
gliding rearward and automatically 
stops and moves forward an inch to 
avert a pinch. 


PHOTOGRAPHED BY JOHN B. CARNETT 


The 3.5RL Interlor Is roomy and supportive. Space 
is allotted for an optional navigation system. 


THE SPACECRAFT doesn't look like much. It’s just a foil- — a mini science station on the surface 
| of Mars, along with a roving vehicle 
covered can with solar panels and an antenna tacked to smallerthana litle ted wagon. 


one end, and a few instruments poking out the other end. * Lunar Prospector, a desk-size 
orbiter that will map the moon’s 


Its target isn’t much either—a lumpy asteroid about twice minerals beginning in June 1997, 


the size of the island of Manhattan. * Stardust, launching in 1999 on 
a mission to collect interplanetary 

They're an unlikely pair to be mak- NASA's answer to political and sci- dust and comet residue. It will graze 
ing space history. But the Near- entific criticism of billion-dollar a comet in 2004, head back to Earth, 
Earth Asteroid Rendezvous (NEAR) space extravaganzas that can take a and drop its trove of priceless stuff 
mission will be the first ever to place decade or more to get results. Dis- onto the Utah desert in 2006, 
a spacecraft into orbit around an as- covery’s goal is to design smaller Another two dozen missions have 
teroid. The simple ship will spend spacecraft with narrowly focused sci- been studied but not yet approved. 
the rest of eternity circling a barren entific goals, and to build them 
rock that only a scientist could love. quickly enough to take advantage of A new series 

NEAR, which was scheduled for the latest available technology. 
a mid-February launch and should Following NEAR at more or less 
already be on its way by the time you annual intervals are three other Dis- 
read this, is also the first in an innov- covery missions with low budgets of spacec raft 
ative new series of unmanned mis- and high expectations: 
sions to explore the solar system. * Mars Pathfinder, scheduled for 
Called Discovery, the program is launch in December 1996, It will put will explore the 


solar system 
| Wa | faster, better 
E. | and cheaper 


By 
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The first of NASA's Discovery missions, 
thejNear-Earth Asteroid Rendezvous 
will send a spacecraft into orbit around 


a potato-shaped asteroid named Eros. 
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They include the Mercury Polar 
Flyby, which would map that 
planet's unseen hemisphere and look 
for frozen water on its polar caps; 
the Venus Multiprobe, which would 
drop 16 small probes into the Venu- 
sian atmosphere; the Kuiper Ex- 
press, which would explore a belt of 
objects orbiting at the edge of the 
solar system; and Suess-Urey, which 
would retrieve mate! 


rials expelled by 
the sun. 

The Discovery program, which 
got its first funding from Congress in 
late 1993, is a sharp change in direc- 
tion for NASA, Big-budget, complex 
missions such as Voyager and Galileo 
have long been the space agency's 
way of doing things. But a few vears 
ago, with mission costs soaring and 
the nation turning to other priori- 
ties, the future for planetary mis- 
sions began to look bleak. 

NASA Administrator Daniel 
Goldin asked Wesley T. Huntress 
the agency's head of space sciences, 
to find a way to continue exploring 
the solar system on the cheap. 
Huntress wasted no time in creating 
the catchphrase “faster, better, 
cheaper.” Then he threw down the 
gauntlet to the aerospace industry, 
universities, and the science commu- 
nity in general. 

Propose a good science mission 
for $150 million or less, he chal- 
lenged, have your ship ready to go 
three years from the green light, and 
NASA will try to launch one a year. 
The base money is in 1992 dollars, 
and NASA pays for the launch on 
low-cost vehicles such as the Delta 
rocket. NASA also covers the first 30 
days of operational costs after the 
spacecraft reaches its target. After 
that, the agency provides small 
amounts of funding for up to a year 
of scientific observations. 

The timing of the program’s an- 
nouncement was perfect for scien- 
tists at the Johns Hopkins Applied 
Physics Laboratory (APL) near Balti- 
more. APL and its sometime rival on 
the West Coast, the Jet Propulsion 
Laboratory (JPL), had recently deliv- 
ered the results of competing studies 
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on a simple 
near-Earth aster- 
oid rendezvous mis- 
sion. Near-Earth asteroids orbit the 
sun in erratic bands between Earth 


and Mars. Some pass close to Earth's 


orbit; scientists believe that such as- 
teroids have struck Earth in the past 
and may do so again in the future. А 
close-up look at the surface of one of 
these asteroids could provide clues 
about how it—and other objects in 
the solar system—formed. 

When APL said it could put a 
craft into orbit around a near-Earth 
asteroid for less than the S150 mil- 
lion budget ceiling, the lab got the 
job of proving that the Discovery 
concept would work. So far, it has. 

The 1,771-pound NEAR space- 
craft was readied in 27 months, 
shipped to the Kennedy Space Cen- 
ter 30 days ahead of schedule, and 
was almost $25 million under bud- 
get. One way the APL team saved 
money was by equipping its small 
control center with Macintosh Pow- 
erPC computers instead of more ex- 
pensive workstations or mainframes. 
The Macintosh has all the comput- 
ing power needed, APL's experts say. 

After looking at several candi- 
dates for the asteroid rendezvous, 
the APL team settled on one named 
Eros. It's a potato-shaped rock about 
25 miles long and 10 miles across. Its 
composition will tell much about 
how the solar system formed 4.6 bil- 
lion years ago. One side is concave, 
the other convex. Scientists want to 


know whether Eros is a lumpy mix 
of minerals or is relatively uniform 
throughout. From Earth, one side 
appears to be richer in the mineral 
olivine while the other has more py- 
roxene. Both are basic building 
blocks of planets. 

“15 Eros a leftover primordial 
block?" wonders project scientist 
Andy Chang. *Or maybe all the 
pieces have been broken up and re- 
assembled over the eons. Or maybe 


The Stardust mission will use pop-up 
collectors made from super-lightweight 
aerogel to trap comet dust for analysis. 


even Eros is a 
collection of bodies 

that came from different 

places. The photos may settle this 

question. If it's a patchwork quilt, 

ance, we'll probably have to. 
say that the pieces came from differ- 


ent places 


The asteroid tumbles around the 
sun in an clliptical orbit, coming 
within 12 million miles of Earth's or- 
bit, then ranging out toward Mars. 
The peculiar track forced APL to se- 
lect a powerful propulsion system for 
NEAR. Its main rocket engine has 
100 pounds of thrust. Four five- 
pound thrusters and seven one- 
pounders handle attitude control 
and orbiting maneuvers at the aster- 
oid. More than half of NEAR's 1,771 
pounds are devoted to fuel. 

That doesn’t sound like much 
power for a ship that has to find a 
speck of a rock in outer space, go 
into orbit around it, then keep oper- 
ating for at least a year while chang- 
ing orbits several times. It took 
veteran space navigator and mission 
manager Robert W. Farquhar to 
show the way. 

For NEAR, Farquhar worked with 
a trajectory called Delta-VEGA, for 
Delta-V (shorthand for “change in 
velocity") Earth Gravity Assist. The 
trajectory is so precise that NEAR 
could only be launched during a 20- 


61 


second window each day between 
February 17 and March 3. It will go 
into a deep-space orbit, then use its 
100-pound rocket to refine its naviga- 
tion a year or so later. That correction 
should bring the little spacecraft back 
close to Earth in January 1998. 

Skimming past a planet to gain 
speed from its gravity pull is a stan- 
dard trick in interplanetary missions. 
But this time, Farquhar added a 
twist. NEAR will approach Earth at a 
narrow angle and will be hurled out- 
ward and upward above Earth's or- 
bital plane. That's because the 
asteroid Eros is in a tilted orbit 
around the sun, sometimes above 
Earth's orbit, sometimes below. “In 
terms of speed, the spacecraft actu- 
ally slows down," Farquhar explains. 
“All of the energy it gains goes into 
changing its inclination." 

At this writing, the exact launch 
date was unknown. But if NEAR got 
off the pad by February 26, Far- 
quhar's navigation gives the mission а 
bonus. “We’ll be able to fly past the 
asteroid Mathilde in June 1997," he 
says with a grin. “It will be the first 
time anybody has seen one up close. 

Mathilde is a dark, 40-mile-diame- 
ter sphere that astronomers think 
may be rich in organic material. 
NEAR will pass about 725 miles from 
its surface. But the encounter will be 
imprecise at best. NEAR will be mov- 
ing at more than 22,000 mph in rela- 
tion to Mathilde, and timing the 
encounter between the tiny space- 
craft and the little asteroid will be al- 
most impossible. So NEAR's camera 
will be running full time. 

"We should get some good im- 
ages," Farquhar says. “Ви! we won't 
know exactly when the flyby will hap- 
pen, so a lot of the pictures will be 
empty sky." 

Not only will the flyby give as- 
tronomers a close-up look at an aster- 
oid, it will also enable them to 
determine Mathilde's mass within 
five percent. That will tell them 
much about the accuracy of measure- 
ments taken from Earth. 

While the Mathilde flyby is rapid, 
the approach to Eros is snail-like. Af- 


ter four braking 
maneuvers in Janu- 
ary 1999, NEAR will 
creep past the sunny 
side of Eros at just 11 
mph. From 325 miles 
away, color images sent 
back to Earth should 
be spectacular. 

At the same 
time, scientists will 
get their first read- 
ings from a near-in- 
frared spectrometer 
that will study the min- 
eral composition of the as- 
teroid’s surface, and from X-ray and 
gamma-ray spectrometers that will 
measure the amounts of elements 
such as aluminum, iron, and magne- 
sium. А magnetometer will reveal 
whether or not the asteroid has a mag- 
netic field. If it does, that may mean 
that Eros has a dense central core. 

But the real work is yet to come. 
More maneuvers will bring NEAR 
into orbit around Eros, lowering the 
ship gradually until it circles the as- 
teroid from barely 25 miles up. From 
that altitude, a laser altimeter will 
map much of the surface in chunks 
as small as 10 by 20 fect. 

“If we see something interesting, 
like strange features in a crater, we'll 
be able to target them," says physicist 
Robert E. Cold. With high-resolution 
photography as well as the laser al- 
timetry, most of Eros will be mapped 
in three dimensions before the mis- 
sion closes down at the end of 1999, 

“We'll know about its minerals and 


whether it's lumpy or homogeneous," 


says NEAR program manager Tom 
Coughlin at APL. “We might be able 
to say why the potato shape is so 
common among asteroids.” 

‘Two other Discovery missions will 
start and end while NEAR is underway. 
On July 4, 1997, JPL’s Pathfinder team 
expects to order a rover named So- 
journer to drive down the ramp from a 
Mars lander craft and begin nosing 
around the nearby terrain. The rover is 
a tiny robot, barely 25 inches long, 19 
inches wide, and 12 inches high. Its 
spiked wheels look like rotors from a 


19th-century music box, but its flat top 


is shiny with modern solar cells. 
“Think of it as a baby crawling on 

the floor,” says project manager Tony 

Spear, pointing to a sketch of the six- 


wheeled machine maneuvering over 


rocks. “That's the perspective the 
rover's cameras will have.” 

Pathfinder will be the second in 
the Discovery series. The third mis- 
sion, Lunar Prospector, will be oper- 
ating at the same time—but only 
because Prospector will reach the 
moon a few days after its June 1997 
launch, while Pathfinder takes seven 
months to get to Mars. 

Pathfinder required new thinking 
from JPL, which ran the massive and 
expensive Mariner and Viking Lan- 
der programs to Mars in earlier 
decades. "It's one thing to cruise to 
Mars and orbit it,” Spear says. “It’s 
another to land there for $150 mil- 
lion.” When JPL showed that it could 
be done, Huntress kicked in an extra 
25 million for the rover. 

It meant doing everything small 
and simple. “We modified Motorola 
walkie-talkies for the radio link be- 
tween the rover and the lander,” says 
Spear. “And instead of landing with 
an expensive rocket, we hit the 


ground on airbags and bounce 
around like crazy.” 

To make it work, JPL designed a 
three-in-one spacecraft with a cruise- 
stage backpack carrying midcourse 
correction rockets, an entry-descent- 
landing package, and the lander 
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Lunar Prospector, the 
simplest of the Discovery 
missions, will map the 

` moon's mineral resources 
magnetic fields 
inning in June 1997, 


self. The little rover is tucked 
^^ inside the lander. 

\s Pathfinder approaches Mars, 
the cruise stage drops off. The rest 
plunges into the upper martian at- 
mosphere. “Instead of using a ton of 

fuel to brake, we use an aeroshell,” 
Spear explains. The shell is broad and 
blunt like a heat shield. “It slows us 
from 17,000 mph to 900 in a couple 
of minutes.” Then a large parachute 
deploys, and the aeroshell drops off. 
Just before landing, small rockets fire 
briefly to slow the lander even more. 
Airbags made from an advanced ver- 
sion of Kevlar inflate, and the para- 
chute and rockets cut away. 

Seconds later, Pathfinder hits the 
ground and bounces repeatedly until 
it settles to a stop. The bags deflate, 
three petals on the lander blossom 
open—uprighting the craft from any 
position, even if it’s wedged between 
—and a year of exploration 
begins. One petal on the Pathfinder 
lander carries the Sojourner rover. 
Fore and aft ramps unfold to let the 
rover drive away. 

Pathfinder’s instruments are mini- 
mal, but important. The lander has a 
color camera that can point in any di- 
rection and will help track Sojourner. 
It also has a mini weather station to 
report on temperatures, air pressure, 
winds, and visibility. In addition, 15 
magnets of varying size and strength 


are mounted on the lander. By pho- 
tographing the dust that sticks to the 
magnets, scientists will be able to get 
some mineralogy data and, since 
some materials originate in oceans or 
large lakes, determine some of the 
area's water history. 

The mission calls for Sojourner to 
get only about 35 fect away from the 
lander during most of the year-long 
exploration. But it will likely be sent 
farther out as experience and confi- 
dence grow, and at the end of the 
mission it may be sent over the hori- 
zon цин its®adio signal is lost. Top. 
speed for Sojourner is about 16 
inches a minute, or just under one 
mile per hour. 

Sojourner's six electric-driven 
wheels аге mounted on springlike 
swivels that let it wobble over rocks, 
through small trenches, and up and 
down slopes. A three-laser guidance 
system tells the rover what's ahead. 

The rover draws most of its power 
from its flat solar array but carries a 
small battery to stay barely alive in 
the dark, “It huddles in the cold at 


night, then wakes up in the sunlight,” 


Spear says. Normal operations will be 
about four hours a day, from 10 a.m. 
to 2 p.m. Mars local time. 

The rover carries two cameras for- 
ward, allowing stereo imagery, and 
one camera at the rear. Its only other 
instrument is an all-in-one chemistry 
lab called an alpha proton X-ray spec- 
trometer, or APXS. It looks like the 
snout of a pig. 

The combination of APXS and 
the rover's mobility gives the mission 
its unique character. The APXS can 
point forward or swivel down, When 
Sojourner shoves it up against a rock 
or down against the soil, the instru- 
ment reads the chemical composi- 
tion. A reading can take anywhere 
from one to 10 hours. 

While Pathfinder is working at 
Mars, the $59 million Lunar Prospec- 
tor will be mapping the moon’s min- 
eral resources and its gravity and 
magnetic fields, and will be looking 
for gaseous releases from any volatile 
minerals. 

Prospector is the brainchild of 


Alan Binder at Lockheed Martin Mis- 
sile and Space Co., and is the sim- 
plest and cheapest of the first four 
Discovery spacecraft. It’s a four-foot- 
high drum covered with solar cells 
and mostly filled with propulsion 
fuel. It has no camera, no onboard 
computer, and except for a solid-state 
memory device that stores data in a 
53-minute continuous loop, no 
recording equipment. 

What it does have are two boxes of 
instruments, one for a magnetometer 
assembly and the other for a collec- 
tion of three spectrometers, guidance 
and propulsion systems for getting 
into and maintaining a polar orbit 
around the moon, and a radio to 
transmit its findings to a Lockheed 
control center in Sunnyvale, Califor- 
nia. Instruments are located at the 
ends of deployable booms. 

"Everything is simple and straight- 
forward," Binder says, *but we're go- 
ing to get a tremendous amount of 
information about the moon." He 
sees Lunar Prospector as a badly 
needed step toward commercializing 
space ventures, “If we can't eventu- 
ally make money exploring space, 
then space exploration isn't going to 
move very fast," he says. "The Pros- 
pector concept is to kick off a com- 
mercial venture, then follow up with 
the next set of missions needed." 

To make that happen, Binder's 
spacecraft will have to find enough 
minerals during its one-ycar mission 
to spur further exploration. Prospec- 
tor will also be looking for water hid- 
den in craters near the poles. 

"We know the composition of the 
moon [from Apollo and other mis- 
sions], but the distribution of miner- 
als will be new data," says project 
manager Tom Dougherty. “If we find 
water, I'd guess that astronauts will 
be going back to the moon soon.” 

If water is there, Prospector's neu- 
tron spectrometer will find it. The 
spectrometer's signals penetrate up 
to 40 inches into the lunar soil, so 
subsurface ice also could be found. 

The other two spectrometers will 
look for alpha particles coming from 
gas-release events on the moon, and 
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IMAGINE A SPACECRAFT you can 
hold in one hand, instruments the 
size of matchboxes, and a light- 
weight ion engine that could re- 
place heavy chemical rockets. 

That's what futurists at the Jet 
Propulsion Laboratory (JPL) did 
when NASA Administrator Daniel 
Goldin challenged them to go be- 
yond the Discovery program and to 
redefine the "faster, better, 
cheaper" philosophy of space ex- 
ploration for the 21st century—the 
new millennium. 

The ambitious goal of JPL’s New 
Millennium program is to develop 
ever-smaller spacecraft that can be 
sent out cheaply and frequently, 
sometimes in armadas of tiny ships 
working together on a mission. To 
shrink spacecraft, the program 
takes advantage of expert decision- 
making systems, advanced light- 
weight materials, and sophisticated 
microelectronics. 

Three New Millennium missions 
are already planned. All use off- 
the-shelf hardware that can be up- 
graded at the last minute to take 
advantage of the latest technology. 

DeepSpace One, scheduled for a 
1998 launch, will fly past an aster- 
oid and a comet. It has a Macin- 
tosh brain, enough random-access 
memory to store all the naviga- 
tional data it needs, a novel solar- 
electric ion propulsion system, and 
a camera to send back pictures 
of its targets. 

The spacecraft's size is reduced 
by using an ion engine instead of 
heavy chemical fuels. Photovoltaic 
cells and low-mass xenon gas are 
the heart of the engine. The solar 
cells generate enough electricity to 
jonize the gas, which is injected 
slowly into the electric field. The 
positively charged ions are pro- 
pelled out of the engine, providing 
a tiny thrust that gradually acceler- 
ates DeepSpace One. 

Mars Multiprobe is a pair of 


Thermos-size probes that carry 
chemistry labs instead of coffee. 
They will hitchhike on a Mars lan- 
der mission scheduled for a January 
1999 launch. Two weeks before 
the lander enters the martian at- 
mosphere, the 2.6-pound probes 
drop off. Each probe falls like a 
bomb onto the dusty desert, pene- 
trating to the end of an 18-inch 
cable, with a wide collar staying at 
the ground surface. Once buried, 
the probes will analyze the soil 
and will relay temperature readings 
and other data. 

Such probes could be dropped 
randomly on planets or moons to 
create a ground network of science 
stations. Mars Multiprobe will test 
the concept. 

Mission 3, yet to be named, will 
launch a trio of light-detecting 
ships into orbits perhaps 9 million 
miles from Earth. By measuring the 
arrival times of light—whether 
from planets or distant galaxies— 
at each ship, scientists will get 
finely detailed astronomical pic- 
tures. The technique is called inter- 
ferometry, and the resolution of 
the pictures is proportional to the 
distance between the spacecraft. 

JPL scientists believe that get- 
ting good pictures of planets orbit- 
ing distant stars will eventually be 
possible using small ships sta- 
tioned several hundred miles apart. 
This first mission, to be launched 
in 2000, will place ships only 
about 0.6 mile apart to prove the 
concept works. 

Other technologies that are 
likely to be included in New Millen- 
nium missions are electronic chips 
with elements that are stacked 
to fit more computing power in 
less volume, inflatable struts and 
antennas weighing only a couple 
of pounds, and an advanced 
camera spectrometer that combines 
many instruments into a single 
palm-size unit.—J.5. 


for gamma rays that will reveal what 
minerals are distributed across the lu- 
nar surface. “The gases will probably 
be nitrogen and carbon dioxide,” 
Binder says. "We'll need both if we 
build a lunar base." 

The magnetometer package will 
yield the first complete map of the 
moon's magnetic fields, along with 
details on gravity anomalies caused 
by lumps of dense minerals scattered 
randomly around the moon. 

Prospector is the third Discovery 
mission to launch, but it will be first 
to complete its mission. “If Prospec- 
tor fails, the Discovery concept could 
be in serious trouble," Binder says. 
“Prospector won't fail.” 

Prospector will have finished its 
job by the time Stardust, a fourth 
mission approved by NASA, is 
launched in 1999. Operated by JPL, 


Stardust will capture dust as it passes 
the comet Wild-2 


of a low-density silica substance 


lectors made 


called aerogel will pop up like toast 
when the spacecraft nears the com 
Micron-size dust will then pene 
trate one side of the aerogel, leaving 
a fluorescent track. Interplanetary 
particles will be captured on the 
aerogel's backside. 

After intercepting Wild-2 in Janu 
ary 2004, Stardust will sweep back to 
Earth for a landing in 2006. 

Scientists will get immediate bene 
fits from all of the Discovery mis: 
sions. As the data comes in, it will 
flow immediately to the Internet, giv 
ing the world instant access to the 
findings. Even photos A rover carried 
will be immediately by the Mars 
sent to the Internet 
That will make it 


faster, cheaper, and 


Pathfinder will 
study the chemi- 
cal composition 
easier than ever for 


scientists to study 


SSENTIAL TECHNOLOGY GUID 


Pocket change is practically a relic and pa- 


MONEY & FINANCE 


rates are on the information highway, and if you hope to keep abreast of your money, you'd bet- 


ter be, too. Here's a glimpse at the high-tech side of personal finance. 


Brave New 
Electronic 
Transactions 


AFTER A YEAR'S TRIAL with play 
money, e-cash moves into real bucks. 
The Mark Twain Bank of St. Louis 
will open e-cash accounts in U.S. 
dollars for applicants anywhere. This 
is money encrypted into bits that are 
deposited onto your computer's hard 
disk, specifically aimed at commerce 
on the Internet. You enter into a 
transaction with any vendor that ac- 
cepts e-cash by connecting online; 
after purchase items are specified, 
DigiCash decryption software ex- 
tracts the sum from your computer- 
ized wallet and off you go. No 
paperwork; total anonymity. That's 
the goal, anyway. 

In the world of paper checks, pri- 
vate banks are developing a new, 
faster way for checks to clear: Elec- 
tronic Check Presentment. ECP is a 
hybrid electronic/paper check 
methodology. Encoded data is ex- 
tracted from paper checks and then 
transmitted in advance of the actual 
paper. À somewhat different ap- 
proach, in which a securely stored, 
instantly retrievable digital image 
precludes the need to transfer and 
clear paper checks, is being fostered 
by the San Francisco-based Financial 
Services Technical Consortium, a 
nonprofit association of financial ser- 
vices providers, national laboratories, 
universities, computer industry part- 
ners, and government agencies. 


оз эв 


per money has a whole new look. Interest 


Most ambitious of all is the 
FSTC's Electronic Check project. 
The e-check would be a self-con- 
tained, encrypted digital “object,” 
which has all the information neces- 
sary to provide secure settlement of 
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from a variety of devices, such as a 
personal computer, screen-phone, 
ATM, or company accounting sys- 
tem. Lots of technical issues remain, 
but a small-scale e-check test is set 
for later this year. 


accounts over public or proprietary 
networks without any prearrange- 
ment between payer and payee. For- 
get paper checkbooks; instead, you'll 
draw from a PC Card similar to 
those currently used in laptop com- 
puters. No more signatures; with e- 
checks, your mark is replaced by a 
digital code employing advanced 
cryptographic techniques. E-checks 
would be collected by—what else?— 
e-mail. But they could be initiated 


ATMs by the Numbers 


* A TYPICAL ATM is stocked with two 
cassettes holding 2,500 bills each— 
one for 10s, the other for 20s. 


* SOME 70 percent of all Americans 
have ATM cards. They made about 9 
billion ATM transactions last year. 


* WORLDWIDE, there are 410,000 
ATMs; 105,000 are in the U.S. 


The Code Is 
in the Key 


CAN YOU TRUST the security of elec- 
tronic financial transactions? The 
complicated ins and outs of digital 
data cryptography add up to the 
linchpin of further progress toward 
the Cashless, Checkless Society. 
You'll be hearing terms like 
public/private key encryption, or RSA 
encryption, being thrown around a 
lot. The former refers to a method in 
which sender (payer) and recipient 
(payee) use separate encryption/de- 
cryption keys. The latter refers to a de 
facto standard for financial data net- 
works based on the patented technol- 
» ogy of RSA Data 
Security of Red- 
wood City, Cali- 
fornia. 

Secure HTTP 
(SHTTP) and Se- 
cure Sockets 
Layer (SSL) refer 
to cryptographic 
methodologies 
specific to the In- 
ternet's World 
Wide Web. These 
are in place, en- 
abling secure 
transactions 
every day. News 
is always made, 
of course, when- 
ever a Berkeley grad student an- 
nounces that a security scheme can 
be cracked. In one instance, however, 
the cracker employed a massively par- 
allel computer array that took eight 
days to do the job—an unlikely real- 
world threat to private individuals. 

You may have given your credit 
card number to strangers over the 
phone dozens of times, but don't do 
it, without guaranteed encryption, 
over the Internet or any uncertain 
data modem link. Intentional inter- 
ception, however unlikely, could be 
accomplished by someone prepared 
to make immediate, massive use of it. 


THE PRICE OF PAYMENTS — It costs 
the United States as much as 1.5 
percent of its Gross Domestic Prod- 
uct each year to process payments 
through the banking system. Euro- 
pean Common Market countries 
that have leapfrogged us in elec- 
tronical processing typically spend 
only a third as much. That's a lot of 
money potentially recoverable 
through investment in technology. 


Tax Tips for the Enabled 


IF THERE IS ANY GOOD NEWS in the world of income taxes, 
it is simply that your personal computer can help take some 
of the headache out of meeting the April 15 deadline. But even 
with a PC, there's a smart way to do your taxes, and foolish mistakes 
the IRS will never tell you about. Here are a few simple guidelines: 


DO USE tax preparation software on 
your personal computer to figure 
both your federal and state returns. 
The cost of the software—usually 
less than $50—is deductible on 
Schedule A of next year's return. The 
latest programs include virtually 
any schedule you'll need, are easy 
to use, and are packed with useful 
advice and reminders. Make sure 

to buy software that lets you pop 
up Help screens connected to the 
specific tax form and section you 
are working on. You may find you 
no longer need a professional pre- 
parer—or, that you need a new one. 


Checklets 


WRITE MORE CHECKS — Some 61 
billion checks were deposited in 
the United States during 1995, at 
an average of about $1,000 per 
check. Overall check activity is in- 
creasing at a rate of about 2 to 3 
percent annually. 

KISS FLOAT GOODBYE — Well over 
90 percent of all checks are now 
cleared on the following business 
day, just about eliminating float as 
a serious consumer consideration. 
About .85 of one percent of checks 
simply never get collected —though 
only a fraction of those are ac- 
countable to fraud. 

BANKLESS — Between 10 and 12 
percent of all Americans are "un- 
banked"—they have no standing 
account or relationship with any fi- 
nancial institution. This is a major 
challenge in delivering assistance 
to the indigent. 


DO FILE your taxes electronically, 
particularly if you file in one of the 
20 states (check with your preparer 
or local IRS office) that let you file 
electronic federal and state returns 
simultaneously. Any electronic filing 
costs you incur are also deductible. 
This year, electronic filing also 
means you can elect to have your 
refund directly deposited into your 
bank account by the IRS through 
the nine-digit return transit number 
(RTN) assigned to your local bank. 


DO USE the new IRS Tele-Tax 
recorded phone system (see tax form 


IT LOOKS LIKE 1996 will be the year 
that puts online banking on the map. 
While the vast majority of customers 
have yet to experience full-service re- 
mote banking, many more will get 
their arms twisted this year in a fever 
of online bank marketing. It's being 
spearheaded by a group of financial 
institutions associated with a software 
company called Intuit, famous for de- 
veloping Quicken, the runaway leader 
in home PC finance manage- 
ment and also the current retail 
sales leader among all PC appli- 
cation programs. 

Late in 1995, Intuit, which 
has a subsidiary for payment-pro- 
cessing services, introduced its 
Quicken 5 version, which in- 
cludes the built-in capability for 
online banking connection. Some 23 
major financial institutions, including 
American Express and the New York 
money-center banks— Chase Manhat- 
tan, Chemical, and Citibank—have 
signed on as participants. With this 
$50 program and a PC with a modem, 


for instructions) to confirm that 
your electronically filed return has 
been received in good order and also 
to get notification when a refund 
has been processed. This is impor- 
tant: If there are invalidating errors 
on your electronic form—such as 
an incorrect bank RTN—the IRS 
notifies the agency through 
which you filed but does not 
contact you directly. 


. DON'T ELECT to have a re- 
fund directly deposited if 
you owe any federal tax, a 
student loan, child support, 
or debts to any other fed- 
eral agencies. If these 
are flagged, the IRS 


will not issue a 
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A Sereenful of 
Banking Services 


anyone can connect directly to his or 
her bank to check balances onscreen 
in real time, transfer funds between 
accounts, and initiate payments to any 
vendor or creditor. Regularly recurring 
payments can also be automated by 
software scheduling; so, while float 


direct deposit and you may have to 
refile; additionally, part or all of 
any tax refund due you can be di- 
verted—without your consent and 
at the speed of light—to pay out- 
standing debts that qualify. 


DON'T COUNT on getting a refund 
more quickly if you file electroni- 
cally, even though you should. In 
1994, dealing with some 14 mil- 
lion electronic returns, tax offi- 
cials were totally unprepared for 
the the large number of returns in- 
tended to evade taxes. As a result, 
processing of some electronic re- 
turns actually lagged behind the 
paper cycle. The IRS is still en- 
couraging electronic filing, and 
states maximum three-week pro- 
cessing as its target, but it also 
warns that any given return may 
be subject to a compliance check 
that can mean delays. 


may be a thing of the past, there is no 
reason why you need to pay bills days 
in advance with money that could still 
be earning interest in your account. 
Quicken transactions to date are 
being conducted over Intuit’s private 
network. This ensures security, 


Quicken displays * L 
pocas dein but somewhat constrains flexi 


Information, and bility. The company is con- 
funds transfer. 


vinced, however, that new 

encryption levels will enable it 
to offer secure Internet transac- 
tions sometime in the second 
half of 1996, anticipating a much 
wider online banking universe to 
be the immediate result. 

Banks love it, of course, be- 
cause they can charge you a 
nominal monthly fee—typically 
about $10 to $12—for staying 
out of their offices. Yet you may find 
that having an account with a bank 
that never closes, as well as one that 
goes along with you even if you relo- 
cate across the country, and the con- 
venience of less stamp licking, could 
be well worth the additional cost. 


In Case You Ever 
Have to Count 


T. HOLUB / PHOTOMICA 


it Fast 


U.S. CURRENCY was N N 
downsized in 1929 
to its current dimen- 
sions: Bills are 6.14 
inches long, 2.61 
inches wide, and 
0.0043 inches thick. 

It will take 233 
new bills of any de- 
nomination to make 
a stack that's an inch high without 
any compression. 

One pound of new bills of any de- 
nomination will contain 490 of them. 

One million new bills—again, any 
denomination—will weigh about 2,000 
pounds and can be contained, moder- 
ately compressed, in approximately 42 
cubic feet of space. 
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Bullish on the Web 


THE MAJOR online services—America 
Online, CompuServe, and Prodigy—all 
have an extensive array of home fi- 
nance offerings, right up to PC-con- 
nected trading accounts. But you'll be 
smart to seek financial information 
elsewhere, as well. Today, elsewhere 
means the Internet's World Wide Web. 
What follows is a sampling of sites you 
should try. If you like any of these, ex- 
plore. There's much more out there. 


PAWWS Financial Network provides 
free 15-minute delayed stock quotes 
and links to information resources 
and online discount brokerages. 
http://pawws.secapl.com/top.html 


7| The American Stock 
apy Exchange—first 
4 world wide ex- 
change on the 
World Wide Web. 
http://www. 


Galt Technologies offers free mutual 
fund information supplied by the Morn- 
ingstar rating service, plus stock quotes. 
http://networth.galt.com/ 


Wall Street Directory lists for-pay ser- 
vices, software, and other resources for 
technical analysis and forecasting. 
http://www.cts.com/~wallst/ 


Bank of America offers free 
downloading of extensive 
economic research reports. 
http;//www.bankamerica. 
com/home.html 


Try the Big Daddy of financial 
print media—that is, the Wall Street 
Journal Money & Investing Guide. 
http://update.wsj.com/ 


E-Trade Securities offers online trad- 
ing. Or, try a market simulation game. 
http://www.etrade.com/etrade/ 
html/ethome.htm 


What's with the 
New Franklins? 


THIS YEAR, the government has 
started issuing a new kind of cur- 
rency, beginning with the $100 de- 
nomination Federal 
Reserve notes. 

These new bills in- 
corporate counter- 
measures to thwart 
the growing threat of 
attempted counter- 
feiting through the 
use of the latest digi- 
tal scanning and re- 
production tech- 
nology. Why the $100 bill? By itself, 
that denomination accounts for 
some $208 billion of the more than 
$350 billion in U.S. paper currency 
now in circulation—more than twice 
as much as the total value of any 


———[—— 


mec eis 


other denomination. Following the 
introduction of the $100 bill, lower 
denominations ($50, $20, $10, and so 
on) will be issued at the rate of about 
one denomination per year. 

As has previously been the case, 
no two bills of any denomination 
ever carry the same serial number. 


Since counterfeiters replicating bills 
almost never bother to correct dupli- 
cate serial numbers, this is a dead 
giveaway that remains one of the 
most effective means of detecting 
counterfeit currency. 


The Online Source for Credit Card Deals 


CREDIT CARD companies sent out 
more than two billion pitches for 
your business last year. Many house- 
holds got as many as four come-ons 
every month. You probably threw out 
at least one or two that are better 
deals than the card you're carrying. 
Umbrella system names like Visa and 
Mastercard tell you 
nothing about the is- 
suing agency's 
terms. The annual 
percentage rate 
(APR) is a key factor 
but only one of sev- 
eral to consider in 
matching card 
against card. In mandatory disclosure 
forms, credit card issuers must also 
stipulate annual fee, grace period, 
cash advance fees, late payment 
charges, and over-the-limit fees. Then 
you have to throw in inducements 
like rebates and special discounts, 
purchase protection, manufacturers" 
warranty extensions, travel insurance, 


card registration, and so on. But how 
would you be able to sort all this out 
from the hyperbolic sales pitch in the 
mail? Not without great difficulty. 
There is an easier way, if you have a 
modem. All the critical information 
you need to compare credit card offers 
is reported in the Federal Reserve's 
semiannual survey of banks' credit of- 
ferings. So why not go directly to the 
source and get the information in a 
form you can precisely sort and com- 
pare by key parameter? The table can 
be downloaded from the public Bul- 
letin Board System at the Minneapolis 
Federal Reserve Bank. Set your mo- 
dem to standard BBS parameters and 
dial the Bank at (612) 340-2489. Online 
registration is simple and free and 
you'll get a full list of regional and na- 
tional offerings. The variances—like 
the APR spread from less than 10 to 
more than 20, or annual fee range of 
zero to $40 in a Fed survey—will 
amaze you. Now you can throw out 
those mail solicitations—unopened. Ф 


Time to order seeds, read Tobacco Times 
and surf the tube. 


Also available in lights - Available in limited areas 


SURGEON GENERAL'S WARNING: Quitting Smoking 


© Philip Morris Inc. 1996 
Now Greatly Reduces Serious Risks to Your Health. Regular: 16 mg “tar” 


10 mg nicotine — Lights: 11 mg "tar. 
0.7 mg nicotine av. per cigarette by FTC method. 


In which direction does lightning 

travel —from the ground up, or from 

the sky down? 
Ishmael282@aol.com 


MOST LIGHTNING occurs within 
clouds, Usually, the lightning 
strokes between the earth and sky 
are the cloud-to-ground variety, 
although each stroke is actually a 
sequence of events, with charged 
particles traveling both 
down toward the ground 
and up toward the sky. 
Typically, the process 
begins when turbulent 
air within a cloud causes 
ice crystals to bang into 
one another, creating an 
area of positively 
charged ions at the top 
of the cloud, and a 
region of negatively 
charged electrons at the cloud’s 
base. This negatively charged field 
repels negatively charged particles in 
the ground beneath the cloud, so the 
ground becomes positively charged. 
As the ice crystals continue to 
collide, the electrical fields inten- 
sify. When the cloud’s buildup of 
electrons becomes sufficiently in- 
tense, a stream of electrons flows 
earthward, zigzag fashion, in a 
“stepped leader.” Streams of posi- 
tively charged ions from the ground 
flow upward; when the two meet, a 
powerful surge of current called a 
“return stroke” shoots back upward 
along the leader’s path. This is the 
flash we think of as lightning. Of- 
ten, several more leaders and return 
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[ How 1т WORKS | 
The Pentium Microprocessor 


MICROPROCESSORS, the “brains” of our PCs, are like souped-up cal- 
culators, doing the math that keeps the ones and zeros of the com- 
puter world flowing. These chips get faster every year, but the ways 
they speed things up are changing. The biggest boosts still come by en- 
larging the data paths to and from the processor, and increasing the 
frequency of its operating cycles (measured in megahertz)—basically, 
widening the highway and upping the speed limits. But Pentium’s de- 
signers also relied on subtler tricks, such as using a small “cache” mem- 
ory to recall data quickly, and employing a “branch prediction unit” to 
foretell the flow of software instructions.—Chris O’Malley 


Software instructions 
are “fetched” from 
memory via the 
chip's external bus or 
its internal code and 
data caches. 


md CODE CACHE 
PREFETCH 


E) The branch prediction unit 


monitors this flow to detect 
patterns and predict sequences 
where it can. 


E) The decode unit 
breaks down i. 
each instruction 
into the type of — 
task required, 
the data to 
perform it on, 
and where the 


unit does the math, 
calculations 
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strokes occur immediately after, 
along the same path. 

The temperature within the re- 
turn stroke can reach upwards of 
53,000°F, instantly heating the air 
around it. The air expands explo- 
sively, creating a sound wave—what 
we know as thunder. 

Around the globe, lightning 
occurs an estimated 100 times per 
second. 


If the Mississippi River flows from 
Minnesota to the Gulf of Mexico, 
does that mean it's downhill the 
whole way? 
Ken Milley 
Shrewsbury, Mass. 


THE PATH the Mississippi River 
takes is downhill, but that doesn't 
mean all the terrain from Min- 
nesota to the Gulf of Mexico is 
downhill. Rivers are bodies of water 
that, due to gravity, flow from high 
ground sources to lakes and oceans 
at lower elevations. Rivers navigate 
around high spots in their path, 
continually moving downhill. The 
gradient of the Mississippi River 
varies from an average of 1.18 feet 
per mile between its origin in 
Bemidji, Minnesota, and the point 
at which it passes Minneapolis, to 
six inches per mile or less along 
lower portions of the river. 


How much of the planet Earth 
remains unexplored? 
Daniel Swink 
via e-mail 


YOUR QUESTION is difficult to 
answer, for it triggers a series of 
other questions that must first 
be considered. 

How we define exploration is 
the most immediate of these 
considerations. As Charles Ebert, 
professor of physical geography at 
the University of Buffalo, points 
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programming to create a real 

musical instrument that anyone can play 
instantly while simultaneously developing 
and honing their natural musical skills. And, 
you can play along with a wide range of 
music sources —Songpac" “albums”, Cd's, 
Videos, even Laser Discs! 


Rock Hits! 


If playing music has always been a 
dream of yours it’s time to find out how 
you can make it an almost instant reality, 
it's time you found out about THE KEY. 


Call 1-800-4 THE-KEY (484-3539) 


today for a free 
informative video and get ready to make 
real music with THE KEY"! 


NOT A COURSE! NO TRAINING REQUIRED! 
Key unlocks 


the music in you." 
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out, virtually every corner of the 
globe has been surveyed, mapped, 
or examined by photography from 
satellites or high-flying aircraft. But 
if we admit only areas physically 
traversed in one way or another, the 
answer becomes quite different. 


The issue gets even stickier. 
Major parts of the oceans, which 
cover much of the surface of the 
planet, are unexplored. And how 
can we be sure that a particular 
area was not explored by an ancient 
people who have since died out? 


NO FRILLS. 


NO GIMMICKS 
JUST SOLID STEEL, 
PROFESSIONAL 
QUALITY: 
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Furthermore, how do we distin- 
guish between systematic examina- 
tion of an area and a probe, or spot 
exploration, such as an expedition 
into a huge rain forest? 

For our purposes, let's say we 
are referring to portions of the land 
that have been physically traversed 
as a matter of historical record in a 
systematic, comprehensive way. By 
this definition, a surprisingly large 
portion of the globe remains unex- 
plored. “The most unexplored areas 
are the most inhospitable ones— 
dry, cold, or disease-ridden,” says 
John Robinson, director of interna- 
tional conservation programs for 
Wildlife Conservation International. 

Among such areas are portions 
of Siberia, the north and south 
poles, deserts, the Amazon basin, 
and mountainous areas such as the 
high Tibetan plateau. 

Among deserts, even the Sahara 
is partially unexplored, says Robin- 
son: “We haven't done any of the in- 
depth work we need to understand 
the system there." 

And, says Robinson, there are 
quirky areas that are forbidding 
because of the high incidence of 
war, like the mountains between 
Laos and Vietnam. There, recent 
expeditions have turned up previ- 
ously undescribed large mammals. 

Can we give you a percentage? 
“Percentages, who knows?" says 
Robinson. Ebert is willing to give it 
a try, however. “Maybe 60 percent, 
but that's a wild guess." 


After newsprint is deinked for 
recycling, what happens to the 
sludge? 

LAMW72A Qprodigy.com 


MOSTLY, IT GOES to a landfill, 
though some areas put sludge to 
other uses, says Jan Yang of En- 
zomatic Deinking Technologies, a 
deinking company in Atlanta. Ink 
sludge from newsprint is more than 
55 percent dry. “It’s like potting 
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soil," says Yang. Typical sludge is ac- 
tually only 5 to 10 percent ink mate- 
rial, and 10 to 20 percent fillers 
—essentially *dirt," says Yang. The 
rest is wood fibers from the paper. 
Some regions take advantage of this 
as fuel, and burn the sludge for en- 
ergy. It is also used in some highway 
paving and in linenboard, which is 
found in packaging, cushioning, and 
construction materials. 


How is service speed calculated at 
tennis matches? 
Marus Meissner 
via e-mail 


THE TECHNOLOGY used to mea- 
sure Andre Agassi's serve is the same 
one that clocks Randy Johnson's fast- 
ball: radar. IDS (Information and 
Display Systems) Inc., of Jack- 
sonville, Florida, introduced a device 
that adapted radar technology to ten- 
nis in 1989 at the Lipton Champi- 
onships in Key Biscayne, Florida. 

Radar detectors are placed so 
they point down the center line of 
the court, one at each end. The radar 
registers the speed of the ball at its 
fastest—within three feet of it leaving 
the racket, says IDS' Bill Burkett. 

At service, the player stands to 
the right or left of the center line; a 
perfect serve—one that would travel 
almost parallel to the center line— 
would yield the truest measurement 
on the radar. Very wide serves cause 
a slight margin of error, says Burkett. 

IDS' system is activated prior to 
the serve, then deactivated so it does 
not pick up subsequent shots, though 


QUESTIONS FOR FYI? 

We answer your most frequently asked sci- 
ence and technology questions in the Ask 
Popular Science section of FYI. Only letters 
selected for publication can be answered, 
E-mail: AskPopSci(2aol.com 

Address: 2 Park Ave., New York NY 10016 
Fax: 212-481-8062 
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it can be used to measure the speed 
of such shots as well. The device is 
used at all Grand Slam events, North 
American tournaments, and selected 
European events, says Burkett. 

Who has unleashed the fastest 
serves? Among men, Canadian Greg 
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Rusedski's 137 mph is tops, accord- 
ing to IDS; the fastest woman is Hol- 
land's Brenda Schultz-McCarthy at 
118 mph. Never heard of either of 
them? That's because it takes more 
than a fast serve to reach the highest 
levels of tennis. 


Be Your Own Boss... 
IN YOUR OWN 
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[ ESSAY | 
ENIAC: The Birth of the Information Age 


BY GREGORY C. FARRINGTON 
Dean, School of Engineering, 
University of Pennsylvania. 


VALENTINE'S DAY 1996 is the 50th 
anniversary of ENIAC (Electronic 
Numerical Integrator and Com- 
puter). Many historians consider 
that the hushed moment when 
ENIAC's vacuum tubes first began 
to glow constituted the birth of the 
Information Age. 

The world's first general-purpose 
electronic computer, ENIAC was 
created in the Moore School of 
Electrical Engineering at the Uni- 
versity of Pennsylvania. It was origi- 
nally intended for use by the Ballistic 
Research Lab. in Aberdeen, Mary- 


land, to calculate the trajec- 
tories of projectiles and 
bombs—World War II was 
still being fought during its 
design. 

Although its actual com- 
puting power was minus- 
cule compared with 
modern computers—or 
even calculators—ENIAC 
was a behemoth. It 
weighed 30 tons and occupied 1,800 
square feet of space. It had more 
than 19,000 vacuum tubes, 70,000 
resistors, 10,000 capacitors, and 
6,000 toggle switches. It consumed 
175 kilowatts of electricity, spurring 
rumors that every time it was 
turned on, lights dimmed in 
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ADVANCED 


FRAMING SYSTEMS, INC. 


Keeping the unreliable ENIAC running was a full-time job. 


Philadelphia. (ENIAC actually had 
its own generator.) And it did not 
Score high marks for reliability; it. 
logged an average of five and a half 
days between repairs. 

But ENIAC worked. It operated 
far faster than the best mechanical 
calculators of its time-up to 5,000 
calculations per second. 

ENIAC demonstrated that an all- 
electronic, programmable computer 
could work. Other engineers and 
scientists went on to create the tran- 
sistor and then the integrated cir- 
cuit, making it possible to shrink 
computer processors from 30 tons 
to almost no weight at all. Miniatur- 
ization made it possible for desktop 
computers to have more power than 
ENIAC by the early 1980s. 

Computers then made another 
transition, from machines for com- 
putation to machines for communi- 
cation. The great Information Age 
of the computer is only a decade 
old. Desktop computers have be- 
come telecommunications centers 
through which data, print, sound, 
and video can be transmitted easily 
and cheaply all over the world. 

ENIAC's descendants are the 
tools of one of the great revolutions 
in human history. From computers 
that recognize speech and hand- 
writing, to the information super- 
highway and the world of virtual 
reality, the digital revolution is 
transforming how we live, work, and 
relate to each other. 


Free Highway Safety Ki 


When You Purchase A Passport 4600 RadarsLaser-Safety Dete 


Escorts got you totally covered... 


FIVE @ BAND 
‘adar-Laser-Safety 
x zv 


PASSPORT 4600 


imn e am a 


whether it's on the road or off to the side. 


Our five-band Passport 4600 and six-piece highway safety kit were designed with your protection in 
mind. Whether it’s the threat of radar or laser or the possibility of a flat tire, Escort's got you covered. 
And, for a limited time, you can get Escort's Highway Safety Kit (a $34.95 value) absolutely free with 
the purchase of a Passport 4600. 


Only 
$34.95 
(or get it free with 
the purchase of a 


Passport 4500). 
Call for details. 


Passport 4600 features: 
= Long-range radar and laser detection. 
= Detects all radar and laser bands. 
* Front and rear laser lenses offer 360° 
coverage. 
Anti-falsing circuitry minimizes "false" 
signals. 
SafetyPilot™ detects safety signals which 
warn of approaching road hazards, moving 
emergency vehicles and railroad crossings 
(in cities using the Safety Alert" system). 
Different audible tones specify the type of 
radar, laser or safety signal detected. 
Unique front panel visually displays 
the precise type of signal detected. 


Escort's Highway Safety Kit helps you cope with the most common road mishaps. You get 
heavy duty jumper cables, tire inflator, road flare, flashlight and distress flag all packaged. 
in a rugged case that doubles as a water carrier if your radiator overheats. Get this superb 
road kit free with the purchase of a Passport 4600 (or order it alone for only $3495). 


Why You Need Escort's Five-Band Safety Detector Passport" 4600 & Free Highway Safety Kit $179. 
d e 95 

Алу detector which picks up K-band radar will also detect “safety Highway Safety Kit QE purchased ово) 34. 

radar." The problem: if you get a K-band radar alert, bow do you pcs ap a e pim 

know you're being monilored for speed or if a potential road call toll-free: 1 800 433 3487 


hazard (emergency vehicle, railroad crossing, accident site, 


24 boi day, 7 days a week, fence. 
highway construction) is nearby? With an Escort SafetyPilot b x i dc lain 


detector, you'll know instantly because SafetyPilot can distinguish ESCORT 
between standard K-band radar and safety signals. You'll get a > A 401636. 2 
different visual and audible alert for each. Cincinnati, Ohio 45249 ESCORT 


| Safety Alert is а registered trademark of Cobra Electronics © 199s cmt | 


GET RID OF YOUR GUTTERS! 


THEY CLOG, LEAK, FREEZE, RUST AND ROT. 


RainhandleRs are installed on homes 
nationwide. They can be installed 
on yours in about 3 hours with a 
screwdriver. RainhandleR is virtually 
invisible, rustproof and comes in 
White, brown or natural aluminum. 
For more information send 

coupon to RainhandleR or call 
1-800-942-3004 


,PS036 trom SAVETIME CORP. 

2710 North Avenue, Bridgeport, CT 06604 
Please send me your free information kit. 
Name 


Named Ra best multimedia sound system dg over 
$100 by PC Computing magazine. 


Here's a revolutionary, new sound system. One 
that adds room-filling, high fidelity sound to almost 
any product you own. Introducing SoundWorks? 
Simply plug SoundWorks into any headphone jack 
(оп your radio, TV, boom box, portable cassette or 
CD player, computer, etc.). Its powerful built-in 
amplifier, win compact speakers, and subwoofer, 
provide room-filling sound and porata bass. Just 
as astonishing as the sound is the price: only 
$21999, factory-direct and backed with a 30-Day 
Money Back Guarantee. 


For A Free Stereo Catalog 
Call:1-800-FOR-HIFI 
CA M BRID GEN 
SOUNDWORKS 
Critically Acclaimed. Factory-Direct. 


311 Needham Street, Newton, MA 02164 Fax: 617-332-4229 
Canada: 1-800-525-4434 


NOTHING 
a WORKS 


SPEED SETTING-5 
30,000 RPM 
#501 
ALUMINUM 

OXIDE ABRASIVE 
WHEEL 


REMOVING 
PAINT FROM 
METAL 


With up to 
30,000 rpm 
the Dremel 

MultiPro tool 

can power 
through 

hundreds of jobs. 


DREMEL 
MultiPro 


HIGH-SPEED ROTARY TOOL 


Communications technology will 
soon connect each of us with every- 
one else. Through the real-time 
transmission of images, sound, and 
data, information storage technol- 
ogy will make it possible to locate 
and access stored information any- 
where; and powerful computation 
will make possible ever more accu- 
rate simulations of reality and hu- 
manlike interaction with machines. 

A global economy is developing 
because rapid telecommunica- 
tions—all computer-based—make it 
possible. Politics, health care deliv- 
ery, and the structure of the corpo- 
ration are also being transformed. 

How we educate and learn is also 
changing. The ability of computers 
to access and present information 
in new and flexible ways, to simu- 
late reality, and to interact with stu- 
dents in personal and customized 
ways will make computers increas- 
ingly powerful tools in education. 
When information can be anywhere 
and everywhere, instantly, and stu- 
dents and faculty can interact wher- 
ever they might be, not just in the 
classroom, the stage is set for a 
transformation in how students 
learn and how schools serve society. 
Technology has given us the Infor- 
mation Society. Humans will use 
these new tools to create a Learning 
Society in which information access 
and a quality education will increas- 
ingly become available to all. 

The Learning Society also has 
the hope of being more democ- 
ratic. Computers and telecommuni- 
cations can bring the richest infor- 
mation resources from the largest 
libraries to the middle of the 
smallest town. 

The revolution ENIAC created is 
not one of numbers and bytes, of ca- 
bles and screens, but one in which 
humans around the world, regard- 
less of geography and politics, can 
communicate with and learn from 
each other. The chip has become a 
tool of personal liberation, and the 
revolution has only just begun. <> 


Dear Reader, We know you're interested in technology and innovation. 


EEDBAC 


Help us make Poputar Science a magazine that is in step with you. Please fill out 
this questionnaire and mail it to PSFeedback, 2 Park Ave., New York, NY 10016. 
Or fax it to us at 212-481-8062. Or fill it out online at http://www.popsci.com. 
In future issues, we'll share the results of the Reader Poll. Thanks! 


READER POLL 
Should the Internet and 


online services 


be regulated? 


Yes No 


Not sure 


Do you own a computer with a modem? 


Yes No 


Plan to buy one 


Yes No 


If no, do you plan t. 


Do you use the Internet or an online service? 


to in the future? 


Yes No 


Not sure 


How do you go online? 
America Online 
Microsoft Ntwk 


less than 1 
1-5 


What do you do online? 
e-mail 

news 

make purchases 
get software 


time spent online? 
reading 
watching TV 


entertainment 


group events 


Helpful/welcome 
not noticeable 
necessary evil 


Where did you get this 
Newsstand 


CompuServe 
Prodigy 


direct Internet connection 


How many hours do you spend online a week? 


5-15 
more than 15 


newsgroups 
research 
browse Web 
chat 


What leisure activities have been reduced by 


family/recreation 
sleep 


What do you expect from a WWW site? 


information 


conduct business 


Which of the following describes your opinion 
of online advertisements. 


inappropriate 
too numerous 
indifferent 


issue? 
Subscription 


Which of the following describes your 
experience online? 


too slow 
incredible 
too expensive 


satisfying 
boring 
unsatisfying 


Have you visited Poputar Science's WWW site 
at http://www.popsci.com? 
Yes No Plan to visit 


If yes, how often do you visit? 
daily monthly 
weekly rarely 


How did you find out about our WWW site? 
POPULAR SCIENCE [ ] search engine 
friend by browsing 


What is your favorite section of the POPULAR 
‘Science WWW site? 


Features What's New 
News Daily 1995 Index 
Auto News Science News 


Computer News Electronics News 


Home Tech News 


Why do you visit our site? 
read News Daily 
feedback page 


preview issue 


1995 Index 


How can we improve our site? 


Index 

larger smaller[ ] same 
Features 

more fewer [] same 
Newsfronts 

more fewer same 
What's New items 

more fewer same 


How much would you be willing to pay for 
Poputar Science online? 
$0 per month 

$1-5 per month 


$5-10 per month 
more than $10 


Other 


Are you interested in reading about online 
services and the Internet in PoPULAR Science? 


Yes No 


Maybe 


What do you want PS online to include? 
content similar to the print version 
content not in the print version 

search engine for science on the WWW 
preview of the current issue 

database of POPULAR SCIENCE articles 


Are you male or female? 
Male 


Female 


Please put an “X” in the box that indicates 


your age: 
Under 18 40-49 70 ог оуег 
18-29 50-59 
30-39 60-69 

What is your marital status? 
Single (never married) Married 
Separated or divorced Widowed 


What is the highest level you 
completed in school? 

Some high school or less 
Graduated high school 
Attended college 1 - 3 years 
Graduated 4-year college 
Master's degree 

Doctoral degree 


Please "X" the box that best describes your . 
total household income 
Less than $15,000 
$15,000 - $29,999 
$30,000 - $44,999 


$45,000 - $59,999 
$60,000 - $74,999 
$75,000 and up 


What is the zip code of the area in which you 
live? . 


We would appreciate any additional com- 
ments or suggestions on a separate page. 
(Optional) 

Name: — 


Address: 
City/State: 
Telephone: 


PopularScience 


03/96N. 


FIOPULAR MCIENCE HHOWCASI| 


SPIRAL STAIRS 
Coast to Coast Delivery 
FREE ENCLOSED 


TREAD ENDS 
$220.00 VALUE 


Learn how a MAGNATRAC. JR. Crawler Kit can: 


e SAVE MONEY • МАКЕ MONEY 


Do Your Own Work...Start Your Own Business! 


SAVE MONEY - buy Kit factory-direct...assemble in 
a weekend. Have power & traction for landscaping, 
grading, clearing, gardening, excavating, logging. 


MAKE MONEY - earn Extra Cash doing spare time 
odd jobs for others in a Business of Your Own! 
For details... Call: (414) 377-7211 or Write: 


STRUCK-KIT, * Box 307 • Dept: PSO396 
CEDARBURG, WISCONSIN 53012 


Ion 


Save 30 % to 50% 
Stock & Custom Stairs 


= 
г. 


Strong Steel Frame 
Oak or Brass options 
3'6" to 7' Diameter 
Easy To Install 
FREE BROCHURE 
Call or Write - 


SALTER INDUSTRIES 


P.O. BOX 183, EAGLEVILLE, PA 19408 
610-631-1360 FAX 610-631-9384 PS396 


$1.00 
$6.50 


E Д : ses and prices 
4 : „ШЕ | Û Technical Manual - construction & operation 

C] VIDEO - Magnatrac Jr. and all attachments ..... $4.50 

Jr. ine ... FREE. 


WHY STRUGGLE..: 
.. with inadequate tools when 
ONE is all you need? 


—— — THE REVOLUTIONARY — 


AULTI-SGCKET 


STRANGE .; 
BOOKS! 


Discover bizarre books, plans, secrets, 
and strange theories! Rare info on Tesla, 
solar cells, homesteading, low-tech ra- 
dio, windpower, chemistry. Build 
lightning bolt generators, electric bi- 
cycle, make booze, chili, tan hides, 
vacuum form plastic, and much, 
much more! Send $1.00 ($4.00 for- 
eign airmail) for jam-packed cata- 
log! Highest qual Кү how-to books. 
Guaranteed, Write for your catalog ‘oda 


(indsoy's TECHNICAL BOOKS 
Box 538-WX8, Bradley IL 60915 


(SOS 
АУ, 
RON 
uild your own 


Pre-cut dome home kits in a variety of floor plans up 

103,000 sq. ft. Complete kits start os low 0° 58,795. 
Attractive, easy-to-assemble, energy-efficient. S12 for 
ie lee paper xin Color video $10 more. 


ÆA TIMBERLINE GEODESICS 
2015 Bloke St., Berkeley, CA 94704 1-800-DOME-HOME 


HERE'S PROOF. Only WeatherTech® mats 
give you all-season protection like this: up to 
13 Íbs. of pliable virgin rubber that's 
channeled so deep it can trap and hold He 
to 1 1/2 quarts of water, slush or sand! It 
doesn't curl, crack or harden, even in 
sub-zero temperatures. WeatherTech® 
mats are attractive, with a high-tech 
design manufactured to fit what 
you drive. MORE PROOF. You may 
not know it, but Cannon™ of 
England, the manufacturer of 
WeatherTech’®, is an original 
equipment supplier to Ford, GM, 
Honda, Toyota, Lexus, Mercedes, Nissan, 
Audi and others. 


WeatherTech® liners 
take а back seat to по # 
one when it comes to 
cargo area protection 
Our tough, durable 
liners аге molded to 
your specific vehicle . . . E 
exactly! The WeatherTech® 
liner is engineered to grip B 
our cargo and minimize 
оаа shift plus a 3 inch 
high lip to contain spills. fas ad 
So now for the first 
time, WeatherTech® 
protection can be 
ours from front 
о rear! 


GRAND CHEROKEE 
LINER SHOWN 


‘SPORT UTILITY LINER APPLICATIONS: 

Blazer  Bravada + Bronco « Cherokee » County * Discovery » Explorer 
Grand Cherokee e Jimmy » Land Cruiser «LX 450 = Montero « Mountaineer e Navajo 
Pathfinder e Passport» Range Rover 4 0 SEA 6 HSE * RAVA » Rodeo » Sidekick 


PICKUP 
MAT SHOWN 


PRICED TO BE THE WORLD'S BEST MAT 

VALUE: Typical car mats Wu с aon 

BLACK WITH fortune at a car dealer, but WeatherTech* 
А RED PINSTRIPE mats are anything but typical! 

Beep ЕР trap 

hold snow, 

mud or sand 


Anti-skid ridges 
prevent slipping 


“We pay shipping within the 
48 contiguous states on 
orders of a front & back set, 
two or more sets, or a 
combination of mats and 
cargo liner. Extra shipping 
charge may apply outside 
the 48 states. If paying by 
check send checks payable 
to MacNeil Automotive 
Products Ltd. IL residents 
add 6 3/4% sales tax. 


WE ALSO HAVE MATS TO FIT MOST DOMESTIC AND IMPORTED 
CARS, TRUCKS, VANS, SPORT UTILITY VEHICLES: 

Acura Alfa Romeo * Audi * BMW * Buick « Cadillac « Chevrolet 
Chrysler Daihatsu * Dodge * Eagle * Fiat» Ford * Geo « GMC 
Honda • Hummer * Hyundai Infiniti» Isuzu « Jaguar * Jeep = Kia 
Land Rover * Lexus • Lincoln « Mazda • Mercedes « Mercury 
Mitsubishi * Nissan * Oldsmobile • Peugeot * Plymouth • Pontiac 
Porsche Renault * Rolls Royce * Saab « Saturn * Sterling 
Subaru * Suzuki * Toyota * VW * Volvo 


WE GUARANTEE YOUR SATISFACTI 
order 


It you are not happy wit 


return your unused 
mats or cargo liner with 


for a complete refund, 


‘SUX Suburban Tahoe» Tracker » Trooper Wrangler = Yukon + 4Runner 
MINIVAN LINER APPLICATIONS: 
Aerostar (Ext) + Айт (Ext) Gr. Caravan «Gr. Voyager MPV Oasis 
Odyssey * Previa «Quest * Safa (Ex) T & C Vlaper Windstar 

LINER. 


AUTOMOBILE TRUNK LINER APPLICATIONS: 

‘Accord + BMW 3, 5 Series « Camry Concorde » Continental бий « ES 300 

Intrepid» LS 400+ Maxima « Mercedes "C", "E", `$” Class 
‘Seve «SCVSC2  SUSLVSL2 Sable Taurus « Town Care Vision 


Order Today: 
1(800) 441-6287 


Call 8 AM -10PM (Central Time) 7 days 
Major credit cards accepted. 
We usually ship within 48 hours. Simply tell us the 
make, year and model, and we'll send you the 
WeatherTech® mat or liner engineered to fit. 
Express shipping available, 


il Limited‏ ات 


2435 WISCONSIN STREET 


Got You 
Covered 227 


WeatherTech is a registered trademark of MacNeil Automotive Products Limited 


ANY COMBINATION, 
AND WE SHIP FREE! 


We've 


IN THIS UNIQUE COLLECTION 
OF SCIENTIFIC, EDUCATIONAL AND 
ккк ени PRODUCTS 


ROBOT KITS 


These affordable robot kits teach the basic principles of robotic sensing and locomotion... 
an adventure that’s challenging and exciting. Each kit features pre-assembled PC boards, 
hardware, mechanical drive systems and complete easy-to-follow step-by-step instructions 
572% with diagrams. Only basic tools are required for assembly. 


PROGRAMMABLE 


WAO Il ROBOT 
E TRACKER ROBOT An intelligent robot that moves 


ot that follows a black line drawn on white paper. according to your program 

eye of the Line Tracker is a photo interrupter draws straight lines and accurate 

h projects and receives infrared rays. Black circles. Utilized two sen- MEDUSA ROBO 
rbs infrared rays, white reflects them. sors and 2 DC motor AN HAS AN 
pres infrared sensor including IR diode/photo movements. Features 26 

ldiode/1 С, 2 DC motor movement and pre- keys input, 96 x 4 bit ў ELECTRONIC BRA 
тред circuit board. Powered by one 9V RAM, 1K ROM micro Ж 65 E At your command, Medusa start 
ben batteries (not included ü computer, pre-assembled 4 hobble on its four legs. Stops a 


rinted circuit board matically after a preset time. 
ER PEPPY ROBOT Powered by one SV and 3 “AA” batteries register your command throu 
inky little robot for ages 10 and up, Hyper Peppy is an intelligent robot J (not included). sound sensor, including a conde 
a touch/sound sensor. If it comes in contact with an object or hears a Interface Software Kit microphone and transistor. 
noise (such as hands clapping), it automatically reverses, then turns left 52 95 (shown above МАО ( b] $1 2 4 J, crankshaft legs on each s 
e embarking on a new course. Kit contains pre-assembled printed circuit robot) for Apple Il, ПЕ, 1, OE Powered by two 1.5V "N" batte 
condenser microphone and easy to assemble mechanical drive system. PES2,864 С5 PE39,273 $49.05 PE36,631 (not included). Clear plastic bod 


HOBBYISTS AND FUTURE SCIENTISTS AGREE: 
WE اشا‎ THE HARD-TO-FIND ITEMS EVERYONE WANTS. 
x ЎР pavore Selenee | Wit Rainbow Ligh тотош Ноте 77 COMPACT LASER POINTER 
ти DX Teach. | our equilateral prism mounted in a: S Lightweight, Measures Less Than 5. 


attractive high tech positioning base 
ће sunlight from your windowsill 
1s the ever-changing raint 


ow pat- 
"tlg and flor. Its 
dines ike beng sige а mu acted diamond 
lateral prism в 2 (50mm) 
‘Gack paste mounts Д 
Locate Your Distance From As 
Far As The Eye Can See... 


science demonstration toys have amazed and intrigued With Our Pocket-Size Rangefind Ideal for lecturers, educators, instructors, ©; 
‘or tions. Youll nave f п eha 4 f "S, , » 

ing for many generato. You have fun and бат gh "гасно mate pocket-size. satyto-use | | meetings and slide show presentations. 
lazing Flying Bird • Fickle Foam • Whirling Gyroscope e ‘hikers, hunters, golfers. surveyors and | | It projects a brilliant red laser dot to focus attention to slide presentations, charts, business and sales meetings at d 

Th - res from 6 ise te ae ras | | tances up to 150 feet. Th ias а laser pointer crafted 0 the fest materials and bult o | 
TA = = ut i highest industrial standards. 8 hours continuous battery life, uses 2 batteries (included), weighs less than 2 | 
The World 8 Times Closer With This Pocket- ead Rated output SmW at 67Snm, aule Laser ht vod dec ee exposure. РЕВО, 442 PRICE BREAKTHROUGH! S 
| Economical 8x20 Monocul: 

та, ж Comes complete тл тес 


Bra sang. ey Р strap and instructions. PEME26 $8835 2.6133 123 DISCOVERY 


m 
pto nh again. Compact 37l 

KEHRT RS uen Ийе. s | An Experiment Book For Prize — уус, Perform Experiments With Equilateral Prisms | Radiometer... A Space Age Sphere. 
stb en oy ores | Winning Science Fair Projects. ВВЕ "Discovered By Sir Isaac Newton, | |$ serat 


New, up-to-date edition of the best known sci 
in 


geology, physiology and more. Describes 
experiments with eap lololo instructions 
and diagrams. 251 pages — PES381$16.95 | 


All prism faces are 25mm. ‘75mm, PE31.797 $5.75 Will Tell You How High You 
piature Flash Rocks. PE жен Whether you're diving cross coun 
ДА Strike tem together and se amazing Бот, PEST 801 $5.35 150mm, PES1,799 $9.25 hiking in the mountains, this Altin 

4 ins miniature Moray sh Digital Thermometer Shows BOTH Ind vation rom steve o 19000 
Monier, БЕК СА SAVE! Di heen Show BOTH ioe Бышы л 
тне the rock. Кз nature s Piezo eflect sie y icing таре (inc) or can be ca 
Ictual Package of 3 bags (6 rocks) PEST ATA $8.95 Q The Day's High AND Low! With you in your pocket, Built-in w 


Now, you'l know at a glance how 
easy-to-read LED 
тобон тинин, с the outside 


meter чат you hi 
Storms (пое) "ЗАБА З 


Fun And intriguing! You'll Play For Hours With 
These Colorful Magnetic Magic Marbles. 


Have You Ever Seen The Inside Of Your Eye? 
fuite moana oo get poten wh © Pare do records high and | Eyescape и an optical device or looting ; 
maie tbo ps or C selectable | at the inside of your eye. It's а special 
Fach martie tsb а буя ad ро senda oct aia tnl 
qu 3 rand iens gh Sae ad soy 10 A 
Las E i un T eor zer Tet Ha Амин included, zie h ‘the 
|24.) from a range of only inches away to up to 15 feet PE34,968 (Pkg. of 20) @ $3.95 Е; included) various features in-si " 
М pone ре. тоге) 8 70 door probe sensor | how the iris works, kinds of floaters and. A] 


minimum umination. Many applications - med o Б Pig. or 
a om толей sea, m Yu Шз 
«с. 


fog, $8, PEA on sale $30.00 бей objects, howto inspec cotes ot o 


S EASY TO ORDER WITH OUR FRIENDLY SERVICE 
PHONE: 1-609-547-8880 WE ACCEPT CREDIT CARDS 


-Fri. 8AM-8PM; Sat. 9AM-4PM (EST) Visa, MasterCard, American Express, Optima, 
FAX: 4-609-573-6295 Piscover, Diners Ciub or Carte Blanche accepted 


Science and fun come together in our new, 104 page 'SCIENTIFICS' ci 
catalog, a special collection featuring over 5,000 scientific, educational i 
entertaining products that can be adapted for science fair r projects 

| Write, call or fax us today for your FREE copy. E NE 


You Must Be Pleased! — Money Back Guarantee ne 

If you аге not completely satisfied with your purchase, 

E retum the merchandise in its original package and we will (4 
cheerfully refund your money in full. 

We Back Our Products! Our 45 day unconditional means. 

you take no risk on any products you buy from us. 


Be sure to indicate the credit card being used, card 
IOURS A DAY, 7 DAYS A WEEK number and expiration date (with MasterCard 


MAIL: enclose check or by credit card ^ please include bank name and ID number). 
NJ Residents add 6% sales tax ALL ORDERS SHIPPED POSTPAID 


aa Edmund Scientific 


Dept. 16D3, C911 Edscorp Bldg., Barrington, NJ 08007 


Discover hundreds of unusual, high-quality techni- 
cal books that you'll NEVER see in any book store! 
Both newly written & reprints of rare old books! Your 
satisfaction guaranteed! Here are just a few— 


CHARCOAL FOUNDRY 
Build a furnace from a five gallon pail that can melt 
aluminum, pot metal and brass using grocery-store 
charcoal. Cast machine parts, ingots, art objects. All 
the secrets! 

Book 163 $7.95 


BUILD A 
METAL LATHE 
Build a precision 7” 
metal cutting lathe 
without the 
need of preci- 
sion tools! Cuts 
to 1/1000". It's 
true! Prototype 
cost about $50! 


toy! 
perback! Best 
seller! Order a ү 


copy! 
Book 177 $9.95 

BLACKSMITH SHOP & IRON FORGING 

From 1906! Complete text on forging of iron with 
hammer and anvil. Make bolts, tools, even steam 
engine repairs! Details on all tools and procedures. 
Great illustrations. Order a copy! 

Book 4074 $7.50 


CARE & OPERATION OF A LATHE 
Reprint of the 112 page handbook shipped with every 
new Sheldon lathe in 1942. Heavily illustrated de- 
talled how-to, Applies to all lathes. 

Book 21052 


$7.50 


HASLUCK'S METALWORKING 
Huge hardcover1907 handbook. 
Over 2000 illustrations. Build a 
lathe, steam engine, clock, boiler, | 
telescope, dynamo, gas engine, 
more, Covers repousse, vise work, 
blacksmithing, foundry, polishing, 
spinning, lathework, much more. 760 


pages. 

Book 21265 
LOCOMOTIVE 
CONSTRUCTION 
Massive industrial how-to 
for building an "Ameri- 
can" locomotive. Over 
thousand “blueprint 
Huge hardcover reprint 
from 1892. Complete de- 


tails in catalog. 
Book 21443 $44.95 


PLATERS' GUIDEBOOK. 
Professional electroplaters' mini- Бадр from 
1930's. Formulas, tanks, hints, tips, etc 

1 Book 21451 $7.95 


and many others... 


BIG CATALOG! 


Write for your copy of Lindsay's 
64 page Metal Working Books 
catalog and see what you've 
been missing! Send $1.00 (US 
& Canada) or $4.00 foreign air- 
| mail. Write today! 


| lke METAL BOOKS ; 


1 Box 538-ETR, Bradley IL 60915 | 
[| Send the books Гуе marked: A check, money 
L] order, or my Mastercard/Visa card numbers 

I are enclosed in payment. Send free catalog. 
L] Send just a copy of your latest jam-packed 

I catalog. A dollar is enclosed. 

1 Name 

1 Address 
City- St— Zip 


OWN A 
MACHINE SHOP 


The Smithy 3-in-1 lathe-mill-drill 
gives youal 3 basic machine tok „ 
in one easy-to-use bench- 


top machine. Have fun, at = 


money and time too. 
Thousands sold. For 
shop, business, home. 


4 machines to choose from! 


Dept. PS3 PO Box 1517 
Ann Arbor, MI 48106-1517 


“Like owning a machine shop” 


fee ime 


assure. 1.10 
BEL] Sends мм. p. Cog pra rcr 
GEODOMES WOODWORKS, INC. 


DEPT. C3. BOX 4141, RIVERSIDE, CA 92514 (PH 909-787-8800) 


WOLFF, 
TANNING BEDS 
Bo Diectond Sine Up To 80 
Ne 


Call fora FREE Color Catalog! 


1-800-462-9197 


Home and Commerciale 


Revolutionary * Easy to Use 


TRIMMER on 
WHEELS! 


Rolls “light as a feather” 

on two BIG WHEELS! 
‘TRIMS far easier, better, more 
precisely than hand-held trim- 
mers. Plus MOWS everything 
from whole lawns (even wet!) 
to tough waist-high growth with 
lease! Rocks, roots, stumps, etc., 
do it no harm because ће “ОК?” 
has no steel blade to bend or 
dull. Perfect for ALL mowing 
and trimming around smaller | 
properties, vacation homes, 
ete., or for finish- 
up mowing/trim- 
ming after riding 
mowers on 
larger parcels. 
A delight for 
anyone 
1o use! 


4 


1 Please mail this coupon today for FREE D 

Ithe Revolutionary DR* ТІ 

1 of Manual and Electric-Starting Models, “Ой-! 
трк о Savings now in effect, and 30-Day Risk-Free | 
1 Home Trial There is no obligation. 


i Name. 


! Address 


O 1995 CHP, Inc. „ _ 


fiy State. ZIP 
1то: COUNTRY HOME PRODUCTS”, Dent] m 
О.В 


89, Charlotte, V. 


for making Ornamental 
Concrete Items 


Book about Aluminum Molds 
including over 425 designs, 
prices and production trade 
Secrets from the world's 
largest mold manufacturer. 


CABLE TV DESCRAMBLERS 


* Quantity Discounts * 24 Hour Shipping 
* Save Money Don't Rent 
NOBODY BEATS OUR PRICE 


Call Us Last For Best Price 
T800-677-0321 


Anyone implying theft of service will be denied service 
VCI - NO FLORIDA SALES. 


rBargain Books; 


| Save up to 8096 on publishers' overstocks, 

remainders. Thousands of books, from 

| yesterday's best sellers to rarely seen titles. | 
Science, Do-It-Yourself, Arts & Crafts, 
Biography, History, Auto, Rallroads—over 60 | 
"Hamilt areas. Write for FREE CATALOG. 

| Hamilton вох 15-17, Falls Village ст cree | 


| 
You Can Drill Your 
Own Water Well 


~P Since 1962, thousands of happy 
gardeners and homeowners 
around the world have discovered 
the Hydra-Drill™ secret. They 
drilled their own wells and their 
gardens prove it! You can, 
too. Call or write us today 
and we'll send you a big, 
free package of informa- 
tion about drilling you 
own well with the 
Hydra-Drill™ 
Ask 
about our 
“How То...” 
video! 


Call Today for FREE 
Water Well Drilling 
Information Package 


1900-333 762 
r ШЕ P Шы ay 


7808 Anderson Road 
Opelika, AL 36802 
I5 -eepRor Send the FREE INFORMATION PACKAGE andthe 
illustrated guide HOW TO DRILL YOUR OWN WATER WELL. 


Frm Nama 


ртт Г 


Стубел 


Phone (must have) © 1896 DoepRiock 
нин пыш m кин нын кын ныш AX X ш 


Swiss INTERNATIONAL GOLD & 
Precious METALS MERCHANTS LTD* 


Will buy your scrap 


HIGHEST PRICES PAID! 

U.S. FUNDS FOR: 

P. Gold Dust or Sweeps 
б. Industrial Silver Scrap 

Р Dental Gold 

(4 Unwanted Jewelry 

Platinum or Palladium 


TERMS OF PURCHASE: 


* Payments in U.S. Funds unless otherwise 
specified, 

* All Transactions strictly confidential 

* Record of transaction to be included with 
payment. 

* Purchaser becomes owner of goods received. 

* All metals to be melted down and considered 
scrap. 

* We do not accept gold plated, gold filled or 
silver plated materials. 

* Payment is made on price at New York 
Exchange on date of assay. 


PRINT IN BLOCK LETTERS YOUR 
NAME AND FULL MAILING ADDRESS. 
(In U.S.A.) (In Canada) 

51.6. & P.M.M. Ltd. 

240 Portage Road, Suite #670 
Lewiston, N.Y., 14092 
USA. 

FAX: (905) 727-7490 


“North York, Ontario 
MON 683, Canada 
* Registered Trade Name 


SHOP OUTFITTERS 
Em S. Adams St., Dept PS353 * (307) 745-5999 
Laramie, WY 82070 * FAX (307) 742-5999 

New Tools 
Available 

for making 
Ornamental Iron 
Call or write for 
full color literature. 


WOOD HEAT 


© Never be cold again! 
* 20 year warranty 
» © Heats entire home 
^ e Wood, Wood-oil, 
Wood-gas models 
* Forced Air ог 
Hot Water furnaces 
* Uses 1/2 the wood as other brands 
Call or write for factory direct catalog 


@ 
Charmaster? 
2307 C HIGHWAY 2 WEST 
GRAND RAPIDS, MINNESOTA 55744 
218/326-6786 or 218/326-2636 


Save on Cable rental fees! 


CABLE TV: 
DESCRAMBLERS : 
WE’ LL BEAT | 
ANY PRICE 


1 
1 
COMPATABLE REPLACEMENTS 1 
FOR MOST MAJOR SYSTEMS [ 
* 24 HOUR SHIPMENTS! [ 

* 30 DAY MONEY BACK GUARANTEE! 1 
1 

' 

1 

1 

1 

1 


^ 


* QUANTITY DISCOUNTS! 
MASTER CARD * AMEX • VISA • C.O.D. 


1-800-284-8432 


Have make and model number of 
equipment used in your area ready. 
All Shipping & Handling Fees at Customers Expense. 1 


CABLE WAREHOUSE JT 


10117 West Oakland Park Blvd., Suite 315, Sunrise, FL 33351 1 


(NO FLORIDA SALES) _ 1 
MEN LL I _ B 
2 SEAT BIKE 


Drives Like a Car! 


Easy to Pedal 

Multi Speed ) 
Street Legal 

Cargo Carrier af 


1,2 & 4 Seater 


J/— Free Literature 
ت‎ (615) 822-2737 Ext. 5786 


E Demo Ta 
2-4189-Еҳ 160" 4 


Tine (4044622405 Тао 
The Thomy 


pson Vocal Eliminator" - Better Than Karaoke! 


А. Highest Quality Factory-crafted 
Geodesic Domes & Floor Plans 
$1200: $ Emser any Roo E 
ошо эм Er * Counitrt PANELIZED pet nome 55м 
$2000 «СоммппупуРакто 
OREGON DOME, Ше 1-800-572-8943 
3215 Meadow Lane, Suit R 97402 


For advertising rates 
for this section, 
write or call 


Diane Pahl 
Direct Response Manager 


POPULAR SCIENCE 
6049 Dwight 
Dearborn Hts., MI 48127 


Tel # (313) 730-9717 
Fax #: (313) 730-1298 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


Make :25 to 5100 per hour 


Deserts DEPE PS369 Box 800, LaSalle, IL 61301 
CALL 1-800-223-4103 


Home Appliance 
Purifies Your Tap Water 


FREE Catalog 1-800-874-9028 
Waterwise® Inc 
PO Box 45984 Centerhill FL 33514-0459 


GAS REFRIGERATORS 


Lehman's, Dept. 1-GGD, Box 41 
Kidron, ОН 44636 (216) 857-5441 


Earth 
day isnt 
over 


‘This magazine, along 
with the other eleven 
publications of Times 
Mirror Magazines, 

wishes to commend the 
following advertisers 

for their participation in 
the Partnership for Envir- 
onmental Education pro- 
gram, which was created 
by Times Mirror Magazines 
to encourage and attract 
the most qualified young 
men and women to the 
highest levels of the study 
of environmental problems 
and their solutions. By sup- 
porting this conservation 
initiative, these advertisers 
themselves have become 
part of the solution. 


| PARTNERSHIP FOR ENVIRONMENTAL EDUCATION 


RODUCT INFORMATIO 


Booklets and catalogs listed 
below provide reliable informa- 
tion and specifications to help 
you in planning the purchase of a 
variety of products or services 
offered by these dependable 
companies. 


ELECTRONICS 


1. Cambridge Soundworks" 
catalog has specials on systems 


and components from Philips, 
Pioneer, Denon, and Cambridge 
Soundworks, including complete 
Dolby Surround systems starting 
atonly $999, Free. 

2. Nintendo 

For more information, visit 
Nintendo's Web site at www. 
nintendo.com. 


HOME IMPROVEMENT 


3. Genie Garage Door 
Opener Safety and Main- 
tenance Guide A valuable 


brochure to teach your family 
about garage door safety and the 
insand outs of garage door 

and garage door opener main- 
tenance. Free. 


RE 


To Our Readers 


NAME 


ADDRESS 


CITY 


4. Gutter Alternative 

A two-color brochure from 
Rainhandler provides information 
on its patented alternative to 
gutters. It gently disperses the 
rain from the roof of your house. 
There are no downspouts, no 
clogging, no cleaning, and no 
trenching. It’s made of rugged 
aluminum that is virtually 
invisible on your home. Free. 

5. Tips on Woodfinishing 
Time-saving tips and easy how- 
to instructions. Details on 
beautifying and protecting new 
wood, plus restoration 
techniques for old wood. Many 
wood projects are outlined step- 
by-step, with more than 50 
photographs plus color charts. 
Free 30-page booklet. 

6. The New Kreepy Krauly 
automatically cleans your in- 
ground swimming pool, elimi- 
nating hand-vacuuming. Five 
year limited warranty, three years 
wear-and-tear coverage. Money- 
back guarantee. Kreepy Krauly 
USA, Inc. Free color brochure. 


WINDOWS & DOORS 
7. Andersen Windows & 
Patio Door Factbook has ideas 
for creating distinctive light-filled 
environments using feature 


windows, patio doors, and roof 
windows. Andersen Windows, 
Inc. Call 1-800-426-4261. Free. 


Please send me the items 
circled below: 


' 
' 
' 
' 
П 
П 
1 
1 
' 
1 
i 
1 
i 
i 
i 
П 
i 
i 
П 
i 
1 
i 
i 
i 
i 
' 
' 
i 
i 
П 
i 
i 
П 
i 
1 
П 
i 
' 
' 
1 
' 
' 
' 
i 
П 
i 
' 
П 
П 
' 
i 
П 
П 
П 
i 
1 
1 
' 
i 
П 
i 
П 
1 
' 
' 
' 
i 
' 
i 
П 
i 
1 
1 
' 
П 
П 
П 
П 
' 
П 
П 
П 
' 
П 
i 
П 
' 
1 
1 
i 
D 


[HEATING & COOLING -RECREATION 
8. Electrostatic Furnace/AC ! 11. Tigershark Check out the 
Filters by Web Products are | exciting 1996 lineup of 


high efficiency, adjustable filters 
to improve your home’s in-door 
air quality using your existing 
system. NEW...The Web “Filter 
Scent,” scented foam pad will 
easily attach to any furnace filter 
to provide fresh scent throughout 
your home. Free Brochure. 

9. New Total Heating 
System. The Lennox Complete- 
Heat System redefines total home 
comfort. Its revolutionary design 
combines high efficiency home 
space heating with high efficiency 
water heating. And the Lennox 
CompleteHeat has the unique 
capability of providing virtually 
unlimited hot water to meet even 
the largest family's needs. The 
CompleteHeat is the latest inno- 
vation from Lennox, the leading 
name in home comfort for almost 
100 years. Free color brochure. 


PERSONAL CARE 


10. Sensonic Plaque Remo- 
val Instrument by Teledyne 
Water Pik removes plaque and 
reduces stain through sonic 
technology with 30,000 gentle 
brush strokes a minute. Turn your 
favorite toothpaste into a bub- 
bling foam that penetrates hard- 


to-reach places. Free. 


Please send check or 
money order to: 


1. Free 7.Free 13.Free POPULAR SCIENCE, 
2. Free 8.Free 14.Free P.O. Box 5018, H 
3. Free 9.Free 15.Free Pittsfield, MA 01203-5018 : 
4. Free 10.Free 16.Free Allow 6-8 weeks for E 
5. Free 11.Free delivery H 
6. Free 12.Free Enclosed is £ 
$___ priced items £ 
$ $100 ship. & handling : 
Popular Science March 1996 $ total ii 


Offer expires May 1, 1996 
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Tigershark Personal Watercraft. 
This colorful brochure provides 
detailed information on all the 
sharks, from the luxurious Monte 
Carlos to the hot new Daytonas 
and value-packed Montegos. Call 
1-800-5-T-SHARK. Free. 

12. Colorado The best skiing is 
also the easiest to get to. Call today 
for your free Winter Guide to Colo- 
rado. 1-800-COLORADO, ext. 135 


COMPUTERS 


13. One of the world's 
leading PC manufacturers, 
AST develops products from note- 


books and desktops to servers under 
the Advantage!, Ascentia, Bravo, 
Premia, and Manhattan brand 
names. 1-800-876-4AST. Free. 
14. Datastorm Discoverthe 
world's best-selling integrated fax 
and data communications 
software. The solution to get 
totally connected. Free. 


AUTOMOTIVE 


15. The 1996 Mitsubishi 
Galant The two of you will be 
very happy together. For the 
dealer nearest yguor fora free 
brochure, call 1-800-55-MITSU. 


SCIENCE 


16. The Scientific's Catalog 
from Edmund Scientific is 120 
pages with over 4,000 products 
forthe budding scientist, student 
and educator—with microscopes, 
telescopes, weather instruments, 


fiber optics, solar equipment, high- 
tech toys, plus items designed for 
science fair projects. Free 


PopularScience 


Why the new ULTIMETER 2000 is 
The world's best 
home weather 


speed/direction @ indoor and out- 
door temperature @ wind chill 
|| temperature © rainfall*. 
Instant ac- 
cess to: ® cur- 
rent values ө 
today's highs 

and lows € y 

terday's higi 
and lows e long 
term highs and 
lows € time/ 
date for all highs/lows e rain totals* for today, 
yesterday and long term @ alarms, and much 

more. Over 100 values in all! 

Versatile 4 mode serial port makes it easy 
to record data automatically or monitor values 
remotely by phone, modem or radio link. 

Patented design makes this complete 
weather monitoring system easy to install and 
simple to use. Informative, educational, and fun. 
The ULTIMETER 2000 is a great value, too— 
only $379 + shp'g. (*Optional sensors add'l.) 

Other models starting at $179. 


1-800-USA-PEET 
or 908-531-4615 FAX: 908-517-0669 


n 


1308-603P Doris Ave., Ocean, NJ 07712 
Qur 20th Year. © 1995 Peet Bros. Co 


Home Controls color catalog features truly 
affordable Х-10 powerline controls, IR products, 
CCD cameras, wireless home control devices, 
security products, drapery controls, audio systems, 
and everything you can imagine for the remote 
and automated control of your home! 


SHOP TA TAS 


MILL - LATHE - DRILL K 


The umm Home Machine Shop 
Designed in USA by Shoptask 


100% Part 
Lor "Supply 


гі 2 

af 17 Swing 

11x 18 Mil Tabie 

1-800-343-5775 FREE BROCHURE 


DEMAND THE BEST 


'SHOPTASKP. О. Box 186, Aberdeen, WA 98520 
SINCE 1981 


Earn $4,000 Per Month 
From Your Home 
With A Computer! 


eae 


Begin part-time and still retain the security of your 
present position. We offer 20 services you can 
perform for your community from your home. No 
experience necessary—easy to learn, We provide 
training and computer. For FREE explanation 
cassette and literature call: 


1-800-343-8014, ext. 109 


Computer Business Services, Inc. 


51 Ways to Help You 
Qualify for the Job You Want 


Now, at home in your spare time, 7 
without ahy previous experience, 

can train for a money-mak- 1 / 
ing career...even get a Special- 
ized Associate Degree. Call or , 
send for free information on the Ре 
career field that interests. 800-5 most and how to train for it. 


8 595-5505 Ext. 8535 


CALL ANYTIME—24 hours a day, 7 days а week. 
EL nuu ого 


ional Correspondence Schools. | 


1 Dept. APCS26S, 925 Oak Street, Scranton, PA 18515 | 
Send free facts on how can study at home for the 

I career I have chosen. No obligation. CHECK ONE BOX ONLY. 1 

| ASSOCIATE IN SPECIALIZED, . ASSOCIATE IN SPECIALIZED П 

1 Ef ee) епі ES CN мнн NEUEN 1 

ing 

1 CI Bus. Mont Farce sec tal I 

[ls] re Computer Soon" E 67 mosni ei MN] 

І CAREER DIPLOMA COURSES — —— — — || 
(21 07 High School Û 38 Personal Computer Specialist 

1 C64 Auto Mechanics C] 27 PC Repair 1 

E eei ud 
Û Art 5 Refrigeration Г 48 chsssted Bookkeeping 

1-Б 22 WiciteForesty Сотпа C194 Fines & Nürton І 

| C129 Pole Sciences (0.87 ТУЛСА Repair П 
ÛJ 55 Diesel Mechanics. Брион 

! 70 Smal Mar Б seuraisi Sy Wing l 

usiness Management ` 

0 25 Gun Repair ÛJ 12 Interior Decorating 

! Bg Vs C130 Forst l 

Io ing 326 Teacher Aide I 

| GE Chia Day Ce [3 Medical Transcriptionist р 
24 Dental Assistant О 15 Home Inspector 

| 09 Legal secretary 0931 Profesional Locksmithing | 
CAR С 72 Applance Repair 

{ © 33 Motorcycle Repair 179 Electronics Technician 1 

EEE س ا‎ ln 1 

Юи ng Required) 

| Et rale Appraiser Te 1 
1 Computer Programming “For personal enrichment 

V Name 1 

] Address I 

1 City/State 1 


Presenting... 


The DR? FIELD and / 
BRUSH MOWER 


-- the amazing walk-behind brush cutter that -- 


even tough saplings up to 1" thick! 
• Plus CHOPS/MULCHES most everything 
; leaves NO TANGLE of material to 


"| have been searchi 
cost efficient way 0 Keep cur two-acre fed clean and 
beautiful. The DR Field and Brush Mower 
hard A. Gustafson, Manchester 
U.S. Govt. Purchasers Contract # GSO7F-5372A 


with sicklebar 
томе that 
shake unmerci- 


“Tax FREE 
1(805у321-6868 
Please call TOLL FREE 
or mail coupon for FREE 


DETAILS about the Amazing! 
DR” FIELD and BRUSH MOWER! 


FIELD and BRUSH MOWER including prices, speci-1 
fications of Manual and ELECTRIC-STARTING! 
| Models, and" "Off-Season" Savings now in effect. 


Кы 
To: COUNTRY HOME PRODUCTS", Dept. 1137F 
Y Ferry Road, P.O. Box 89, Charlotte, VT 05445 M 


UNIVERSAL CABLE VERTER & 


DESCRAMBLER 


WE CARRY ALL MAKES AND MODELS 
SCIENTIFIC ATLANTA® *JERROLD* *ZENITH 
PIONEER? * STARGATE" *INTELESTAR 


Picture Improving Energizer Cables 
Video Stabilizers € Universal Remotes 
Bullet Protectors & Immunizers 
DEALER INQUIRIES WELCOME 
FULL WARRANTY GUARANTEED!! 


ramas а. 
ERT Order Toll Free: S137] 


=! -800- 835- 2330 


Order by C.O.D.. Check Via- Phone or КУБА / HE 


CONVERTERS & 
DESCRAMBLERS 


CALL TODAY FOR YOUR FREE CATALOG! 


1-800-643-4258 


643 N. 98th Street, Ste. 260 - Отава, МЕ 68114 
COD - Major Credit 


MOPULAR HCIENCE DIRECT 


For the amount of money you spend each year on 
cable rental, you could own your equipment. 


You Now Have A CHOICE 

| save money by purchasing your cable 
equipment. Access all рге! n and basic 
| channels. We offer the | ices on all 


t pi 


major brand names including Zenith, 
Jerrold, Scientific Atlanta, Tocom, and 


Pioneer. FREE 30 day trial period 
ity. So, if you are tired of the rising cost 


MasterCard - VISA - AMX < COD UE. Cable Compan 


CABLE TV CONVERTERS 


Save $100's 

+All makes and models 
*Years of customers 
complete satisfaction 
Quality Equipment 
‘Shipped within 24 hrs 
*Free catalog 


L&L ELECTRONICS INC. 
1430 Miner St. Suite 522 Des Plaines, IL 60016 


1-800-542-9425 


Purchaser must agree to comply with ahh State and Federal 
laws regarding private ownership of cable TV equipment 


U-TEK Cable TV Converters 
an 
к, ELECTRONICS — pESCRAMBLERS 
NU-TEK ELECTRONICS 
offers all major brands of 
cable equipment 


STARGATE SST 
Features include: 
© Upgradeable card slot 
• Volume control 
© Parental control 
* Audio/Video ports 
* Sleep timer 


Nu-Tek Electronics is now on the Internet! 
Check us out at http://www.register.com/nutek 
or you can call us for your FREE catalog 


Nj Buy Factory Direct 
Save 50%! 
RV's, Motoren les, Pools, Hot Tubs, Ln 


Docks. Workshops, Paintbooths, Sandblasting, Camp or Temp. Shelter, Gov nt/indus. 
Contracts, Greenhouses & More. Withstands Rain, High Winds, Sun, Sap & Snow! 
HEAVY DUTY Galvanized, Steel Frame. Durable Cover with Zipper Door. Many SIZES 
from 5' to 60' w, up to 30'h, Any Length. Assembles & Anchors Easily. No property 
Covers last for up to 20 years. Shipped to Your Door! 


FREE DOOR! 


EN. GREENH П 
2 YEAR WARRANTY! 
489 30 DAY MONEY BACK GUARANTEE 
ف‎ 35 ЕЙ 


mm 


JERROLD* 
ACTIVATES ALL JERROLD 
EXCEPT BASEBAND 


Revolutionary new universal one-piece 
converters and descramblers. Fully 
activates all Jerrold, Scientific Atlanta, 
and Pioneer systems except baseband. 
Options include: 


SCIENTIFIC ATLANTA® 
ACTIVATES ALL SCIENTIFIC ATLANTA 
EXCEPT BASEBAND 


* Picture in Picture * On-screen display 


* Simultaneous * Stereo NEW IMPROVED!!! 
— 
watch/record Last channel Pioneer” PIO-IIIO 
* Channel ID. recall WORKS ALL PIONEER SYSTEMS. 


* Favorite channel 
* Ch 3/4 switch 
All Other Models Available 


30 Day Free Trial 
1 Year Warranty 


* Volume/Mute 
* Parental control 


MicroCom Inc. 
800-665-2002 


MasterCard - VISA - AMX - COD 


Jerrold, Selentfie Atlanta, Ploneer are registered trademarks 
ıl relerences are tor identification purposes ony 


1-800-A-WIRE-4-U 
294-7348 


JERROLD PANASONIC SA'S ETC 
CABLE TV CONVERTERS PLUS 
cial Dealer Prices! *Compare our low 


Rel Pies! sGuoranted Prices Ае 
*Orders shipped immediately! C.O.D. 


* WE'LL BEAT ANY PRICE * 


Sorry no N.J. ales. Dealers Wanted. 


You Gel 3 Sized Tension Keys, Precise Instructions & Wore 
Мое а device is 1o be usd fr Purposes oniy! 
Satisfaction Guaranteed or Full Refund, 2 weeks delivery 
Send NOW ony SESS Шо Sale Marketing Co., 

90 W. w No.366R, Rockville Md 20850. 


SAWMILL $3795. 
FREE INFO 


Silvacraft Inc 


CABLE TV 
DESCRAMBLERS 


EVERYTHING YOU WANT, AND MORE!!! А 
'nit 


imberst, NY 14221 
%1-800-661-7746 
Ext. 101 


SHOPS * STORAGE BUILDINGS 
Easy Do-It-Yourself Constructioi 


° Factory 
Direct 

° All Steel 

* American ~ 

Made 


25x30 Roof & Sidewall System 
$4,405 Value NOW ONLY $2,487 


1-800-669-4258 


MAIL ORDER SERVICES, INC. 
6325-9 FALLS OF THE NEUSE 
RALEIGH, NC 27615 


Some larger sizes available 


MIRACLE SPAN 
1-800-222-7885 


NOW! A Galaxy of Savings 


Owning your cable 
equipment saves you 
the high cost of monthly 
rental charges, and gives 
you complete control 
of your TV. 


>JERROLD 


CONVERTERS & DESCRAMBLERS! 


Everquest * Panasonic * Jerrold * Zenith * Pioneer 
entific Atlanta * Oak * Eagle * Hamlin * Tocom 


eme 
МПА 


875 S. 72па Street * Omaha, NE 68114 


® JERROLD, STARCOM, PANASONIC, ZENITH, PIONEER, OAK, SCIENTIFIC ATLANTA, EAGLE, HAMLIN, and 
ТОСОМ are all registered trademarks; АП тейлесе to ine above mentioned equipment Tot ienticalion 


‘no way implying that any of the producta i I are original equipment 


iy. We 
ЖО” Electronica is in no way afltated with the above mentioned companies or corporation 


CABLE T.V. 
CONVERTERS & 


DESCRAMBLERS 


14937 Industrial Rd. 
Omaha NE 68144 


13 Month Warranty. 
Friendy, Courteous Service. 
Buy 2 save 10% on second unit. 


FOR A FREE CATALOG OR TO PLACE YOUR ORDER CALL: 


1-800-729-1776 


Cable TV 
Descramblers 


Converters * Filters * Accessories 


Revolution 
copter Corp. 


Credit Card Orders Only 
15004376887 


3 6 


CABLE TV 
DESCRAMBLERS 
1-800-233-9388 


FREE CATALOG 
GUARANTEED BEST PRICES - IMMEDIATE SHIPPING 


APPLE ELECTRONICS 


1389 Shen Sue 257 Molyeood FL 20081 


UN 5 T ÀA NX LX 


Add tens of years of AAA credit in i credit file 


FBI, DMV (DUI) 
Files too. 


CABLE 
DESCRAMBLERS 
No 800# 

No Catalog 
Just low, low prices. 
Call the rest 
Then call us for the 
best price. 


305-425-0751 


NO FLORIDA SALES! 


DESCRAMBLER 
SALE 


Money Back Guarantee 


1-800-535-1843 


LOWEST PRICES!! Quantity Discounts!" 
DEALERS WANTED 9.6 MON-FRI 
EARN EXTRA SSS SAT 10-2 CST 


Pase lava MODEL used in your araa when caving 


Call us Last CNS Concepts Inc 


РО Box 49503-PS 
and Save! weis. MN 55449 


"SPRING CLEARANC 


© Financing 
Available! 

* Low 
Monthly 
Payments! 


= 
f 


15x36 «3048. 
4062504120 


Build it Yourself 
Backhoe « Free, 
Brochure 


CAD 
DIG 


ёв 


РО Box 606, Dept $+ Daleville, VA 24083 1.0017 


"KITES 


І FREE COLOR CATALOG 
Choose from over 200 kites 
Many unusual & innovative designs. 
Call or write for your catalog today! iy 

1 Into The Wind • (800) 54-034 | 
1408-P Pear! St., Boulder, CO 80302 

Amm سے کے سے‎ Á ee —— 


SHOPS + GARAGES 
STORAGE + ETC. 


GUARANTEED LOWEST PRICES 


teel 
Buildings 


| РЕ VARIOUS SIZES AVAILABLE 
JA BUILD IT YOURSELF! TET S 


Call Now (800) 585-4058 
American Steel Span 


ооо» 
ionwide source 
quipment. 


COPY RENTAL TAPES WITH OUR 


2 VIDEO STABILIZERS 


ec 


SAVE S100'S - EVEN $1000'S 
on premium CABLE TV EQUIPMENT. 


EAT 
ANY ADVERTISED 
QR WHOLESALE PRICE! 

SAVE $$$ - DON'T. RENT 
CALL FOR FREE CATALOG! 
Pioneer 

Century 

Panasonic 

ific Atlanta 


Call AA Electronics Today! 


800-258-9512 


CREDIT CARDS ACCEPTED 


KEY HOLDER 
= Made of Lightweight Alloy, 
Compact Design 
#2 Large & 4 Medium key rings 
* Press the slider backward to add or 
remove any ring of key in a second 

30 Day Money Back Guarantee 
$12.00 U.S. Funds postpaid, Send check or MO to: 
Tiiwin Novelties Lid., P.O. Box 20060 


4839 Leslie St, North York, ON M2J SE4, Canada 


$79.00 - 10 MINUTE 
ASSEMBLY 


| ALTERNATE ENERGY SAVERS 


COLD FUSION RESEARCH UPDATE VID 
$49.95, Frontier Research Seminars, 151 
Hamilton Street. Somerset, NJ 08873. 


FREE ENERGY! Fuel-Less Motors and бепе 
ators! H&A, R2EPS Bowling Green, M 
63334-9350. x 


INCREDIBLE INFORMATION Electric utiliti 
want hushed. U.S. $12.95 money order- ELE( 


инш. 


NEW! BUILD AMAZING LIQUID PISTON Et 
ipe fittings. Free information. ABC. 
minary, MS 39479 


NEW FREE ENERGY! Fuel-Less 350hp Е| 
gines. Creative Sciences Box 8001 New Alban 
IN47150 


FREE HEAT from WASTE OIL 


Smoke and soot ee Very inexpensive. Tested by EPA in 
Alasta Used worldwide Heat shops and other buildings 
ч Forge. loundry. and other uses. 

Send $5.00 (relundable) lor e. 


tailed intormation & 
for plans for burner, 
and foundry furnace. 
Waste Oil Plans, Dept P, 
Box 1148, Fort Benton. 
MT 59442 


140,000 BTU 


SOLAR, GREENHOUSE, AQUACULTURI 
| ENERGY SAVINGS CATALOG! 50 page 
Featuring Sun-Lite(tm). Solar/electric vehicle 
conversion kits and components. $2.00 po: 
paid. Solar Components, Dept. PS, 121 Vall 
St., Manchester, NH 03103. 


WIND/ SOLAR ELECTRIC SYSTEMS. Propar 
appliances. Grainmills, Bulk foods. Compostir 


Shortwave radios, Cat 


L TERRAIN VEHICLES 


6 WHEEL 
DRIVE ATV 
AMPHIBIOUS 


2and4 
passenger models 


No Money Down. As Low As $120 mo 


ASTRONAUTICS 


30 ANTIGRAVITY METHODS! "FREE El 
ERGY” GENERATORS! 200 UNCONVEI 
TIONAL TECHNOLOGIES! AMAZING Al 
CHIVES CATALOG! Send S2: Rexco, B 


18250, Jean, NV 89019. 


Woodioil, wood/gas 
multi-fuel whole house 
warm air furnace. 


Eagle Furnace 
1000 Ag Science Drive 
Palisade, MN 56469 
or 1-800-358-0060 


ASTRONAUT AUTOGRAPHED ARTIFACT: 
LUNAR MAPS, More! AVD, BOX 604, Gle 
dale, MD 20769, (301)871-6367. 


SPACE ViDEO)! 
FREE PREMIMUM CATALOG. 
МАЛА, DOCUMENTARIES, i 


SHUTTLE AND PLANETS jl 
NASA VIDEOS FROM $9.95) 
YOUR ONE STOP SOURCE: 
IDEO LIBRARY 


57-T Arvada CO. 80001 (303)-456-175) 


THE SECRET SPACE PROGRAM. Book -$1 
$ IE SECRET INFORMATIC 
na. AZ 86340. 


ASTRONAUTICS 


Р TO 80 POUNDS THRUST! 
SING SIMPLE MATERIALS! 
‘OR JUST PENNIES APIECE! 


Homemade rockets go together quickly Use 
homemade fers chara i 


BUILD YOUR OWN 
1 ВОСКЕТ МОТОН5! 


Dept, PS3, Т 
CORPORATION, 11620 Kitching, 
Moreno Valley, CA 92387 


AUDIO/VIDEO EQUIPMENT 


HITE NOISE GENERATOR with power 
ply- perfect for enhancing sleep. $24.95 
3.50 S/H): Coastal Winks, 6755 Miramesa, 
3-282A, San Diego, CA92121. 


SPEAKER EDGES 
ROTTED 
BEST WARRANTY * GUARANTEE | 


* DIY Surround Юз Saw Big $$ 
* Full Service, Factory Authorized 
Верас ALL major bands 


CALL TOLL FREE 1-000-707-4041 
[A SIMPLY SPEAKERS • VISAMC/DISC/AMEX Ш SPEAKERS • VISA/MC/DISC// 
REPAIR FOA FOAM por M 
ЧФ. 
Phone 24 Ws, 704-897-9001 
or Toll Free 800-747-3692 STEPP 


Box 1088 e Pat Rock, NC 28731 AUDIO TECHNOLOGIES) 


AR JB nt Eo 
Surrounds, adhesive, & instr. 

MC/VISA/ Discover - No CODs 
Call ast for Best Price 


AUTOMOBILES 


TERNATOR Generator Rebuilding Book. 
ice: HV Technologies, 7505 Barkentine, Las 
gas, NV 89128. 


ARS FOR $100! Trucks, boats, 4-wheelers, 
torhomes, furniture, electronics, computers 

by FBI, IRS, DEA. Available your area 
w.Call 1-800-513-4343 Ext.S-20025 


AR TROUBLES? Need advice? Speak to ASE 
artified Mechanics. 1-800-554-0677. $2.95 per 
inute. MC/ Visa. 


AUG SEIZED Mercedes, Fords, Porsches, 
ins, Trucks, houses: Seizures, Box 51488-YA, 
ntario, CA 91761. 


JEL ATOMIZER 2000. Famous, small and 
'ubling gas mileage for many. Save gas and 
m money. Costs less than $150.00. Guar- 
teed. Free Information. 307-577-3060. 24hr 
corded message. WYOMING INSTRU- 


ENTS - ANAME TO BE TRUSTED. 


APOR CARBURETOR TRIPLES MPG. Free 
formation. H&A, R2PS Bowling Green, MO 
1334-9350. 


AVIATION 


RBOATS - Hovercraft -Wind Machines. Plans, 
opellers, Supplies. Catalog $5.00. Arrowprop, 
eeker, Oklahoma 74855. 


AVIATION 


BUILD/FLY Your own BACKPACK POWERED 
PARACHUTE for fun/profit. Takes off from level 
ground unassisted. Safe, Simple, Inexpensive. 
Detailed book with sources. Now only $19.95 
EASYUP 1089 Medford Center #2445, Medford, 
OR 97504 


reel thes 


5 "bi т 
пке the big ones, yet is 
the smallest & simplest 
piston engine helicopter. 
lever developed! 


Super low-cost, easy construction! 


6-1 Construction Plans! 
‘Only 
Л РО Box 511-A 
Fallston, MD 21047 
TE 24-hr. Orderline: 8) 


FLY new backpack powered paragliders for 
FREE or profit! Send $19.95 for 

VIDEO package to: Parabome, Box 476, Big 
Sandy, TX 75755-0476. 


очен" Windspire “=. 
Box 
Green: MD 21092 @ 


зе 


ИШ 50770. inc. 


HOVERCRAI 


FAST, SIMPLE, QUIET HOVERCRAFTS. 18 
Designs. Catalog $2.00. Box 281 Cordova, IL 
61242 


APO. Box 68, Mentone, IN 46539 
ne or fax: (219) 353-7227 VISA/MasterCard 


BEER & WINEMAKING 


BEERMAKERS Winemakers Free Catalog. 
Fast Service, Free Recipes. CellarS, Box 
33525, Seattle, WA 98133. 800-342-1871 E- 
mail homebrew@aa.net 


BEGINNERS SPECIAL, Free Catalog and 
Great Prices. Call U-BREW 1-800-845-4441, 
North Myrtle Beach, SC 29582. 


OOMERANGS! HI -TECH DESIGNS. Amaz- 
g Science Project Fun... Returns! FREE Cata- 
g. BoomerangMan, 1806-2 N. 3rd, Monroe, LA 
2014200. < 


BIG SELECTION - LOW PRICES. The Home- 
brew Experience. See us Online at 
http;/!www.brewguys.com or call 914-339-0966 
fora free color catalog. 


BEER & WINEMAKING 


CONSIDERING BREWING? Generations 
Brewing makes it simple! Equipment, Ingre- 
dients, Recipes, Instructions, 1-800-715-8442. 


BUSINESS OPPORTUNITIES 


$2000 weeklyl.. Assemble products at home. 
Free in Universal-PS, 1454 Rockaway 
Parkway, #249, Brooklyn, NY 11236 


Homebrewers. FREE CATALOG. Great Begin- 
ner kits. Brewery, 1304 Quincy, Minneapolis, 
MN 55413. 800-234-0685. 


$2,136,000 IN 6 MONTHS working only 20 
minutes daily Tol-Free recorded details: 
1-800-576-1863 or (303)654-7115. 


WINEMAKERS - BEERMAKERS. Free Illus- 
trated Catalog. Since 1967. 1-800-841-7404. 
ae Box 7850-N, ‘Independence, MO 


BETTER HEALTH 


LOSE WEIGHT! ALL YOU CAN EAT BY MIX- 
ING THE RIGHT FOODS. $19.95 FOR 
METHOD, MENUS, RECIPES. HEALTH AF- 
FAIRS, BOX 35005, KINGSTON CENTRE, 
1092 PRINCESS, KINGSTON, ONTARIO, K7L 
1H2. 


BOATS & EQUIPMENT 


BOAT KITS — PLANS ~ PATTERNS – EPOXY 
— FIBERGLASS — SUPPLIES — 250 DESIGNS 
= 6'/70' — Powerboats -- Sailboats -- Hydro- 
planes -- Tunnelhulls -- Canoes — Kayaks — 
Dinghies — CATALOG ~ $2.00. BOOK "Ama- 
teur Boatbuilding” — $6.00. CLARKCRAFT, 
16-7 Aqualane, Tonawanda, NY 14150. 


BOAT PLANS - PATTERNS - KITS - 176-page 
CATALOG-$5.00 GLEN-L. 9152 Rosecrans, 
Box 1804/PS6, Bellflower, CA 90706-2138. 
3106306258. — 0 - 0 


BOOKS & PUBLICATIONS 


DON'T BE A VICTIM! Protect yourself and 
family from rising crime rate. Dynamic book tells. 
how. Satisfaction guaranteed! Free details: Fac- 
ets, 6062 H'wy 20, 449, Port Townsend, WA 
98368. 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
-not replacing- 
Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
4555 NW 103rd Ave. * FL. Lauderdale, FL 33351 


$250 DAILY ELECTROPLATING. Details, 
Chromeplate Engineering, 76 Boulevard, Hud- 
son Falls, N.Y. 12839. 


$28,000 IN BACKYARD! Growing new spe- 
cially plants. Free booklet. Growers, Box 
2010-PS, Port Townsend, WA 98368-2010. 


$40,000 ON 1/3 ACRE! New hydroponics - 
inexpensive, pleasant, practical! Free informa- 
ton. Planters, Box 681804, Franklin, TN 
37068-1804. 


ADVERTISE TO 40 MILLION Internet Users, 
as $5 Monthly! Free  Brochurel 
(000]797-1208. 


EARN $60,000 YEARLY 


Repairing (not replacing) stone dam- 
aged windshields and plate glass. 
Leam how a 3 minute repair can eam 
you $1200/week! 


cALL NOW! 1-800-695-6224 


FREE REPORT! 
NVS/OPTIKLEER, LYNN, MASS. 01904 


How to BUILD WINDMILLS- pump or electric- 
ity, wood or metal. illustrated instruction 
manual- everything you need to know! PEN- 
REN FARM, Box 1677, Pelerborough, ONT 
КЭ) 7S4. 1-800-556-1644. $44.95. Money- 
Back Guarantee. 


LEARN the Art о! Contracting. Building Homes, 
Renovating, Lucrative Business. $20.00: Real 
Mechanical, Site 6, Box 39, RRS, Calgary, Alta. 
T2P 2G6. 


PROPAGANDA BLUES? WANT  RE- 
SEARCHED, FACTUAL, WEEKLY NEWS THE 
NATIONAL MEDIA FAILED TO MENTION? 52 
WEEKS DELIVERED. SEND $37 TO: SPOT- 
LIGHT, PO BOX 124, DPS, DURANGO, COLO- 
RADO, 81302. 


Canadian dealer wants interesting mechanical 
products marketable across Canada. Jack 


Campbell, Palgi ON LON 1P0. 

CASH IN ON A BILLION DOLLAR BUSINESS. 
Start your own COMPUTER AND SOFTWARE 
BUSINESS with this list of over 3000 sources of 
Distributors and Manufacturers in the U.S. and 
Canada. $30.00 ppd. KCI, P.O. Box 5385, 
Huntsville, AL 35814. 


DRUG RAID SEIZURES: Dirt Cheap! Cars, 
Houses, boats, computers, Seizures, Box 
61 


ESCARGOT (SNAIL) RANCHING. Huge mar- 
ket. Lucrative business. Start- up kit, counsul- 
ting: (402)894-2592. 


BUSINESS OPPORTUNITIES 


$1,000's WEEKLY MAILING LETTERS. FREE 
STAMPS/ ENVELOPES. RUSH STAMPED AD- 
DRESSED « ENVELOPE. COLOSSAL Box 
040215-PS BROOKLYN, NY 11204. 


#1 CHECKS BY PHONE! NO FEES! GET 
CHECKS INSTANTLY! BEAT COMPETITION! 
OWN SOFTWARE! DISTRIBUTORSHIPS! 
1-800-323-7942. 


GIANT TV 


EARN м $100,000* YEARLY!!! 
Manstaclare the 


‘best giant screen projection TVs tor 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal ing. Real Money, 333-PS36 
SW Sth Street, Grants Pass, OR 97526. 


$2,000 DAILY From your Telephone Answering 
Machine! I've made over $1,000,000 using mine! 
(303) 637-1492. Recorded Details. 


FAMOUS MAILORDER MILLIONAIRE reveals 
‘money-making secrets! Free exciting cassette. 
m Powers, 12015 Sherman Rd., North 
Hollywood, CA 91605. 
http://www.mpowers.com 


Free 900#’S- We're Giving Them Away! Out- 
standing Income Opportunity! Free Information: 
914-573-2067. 


FREE REPORT "HOW TO MAKE $10,000 
MONTHLY COLLECTING. JUDICIAL 
JUDGEMENTS" 1-702-598-2930. 


FREE! Turn any Computer into a Money Ma- 
chine. Free Report: 1-800-221-3813 
OperPS101 


GET PAID $268.20/ Roll Taking Easy Snap- 
shots! Film Supplied. Phototek, Box 3706-PS, 
Idyllwild, CA 92549. 909-659-9757 


T-SHIRT PRINTING MACHINE 
% af We manufacture professional 
\ single and multi-color screen 
printing equipment. 
Inexpensive. Call for 


brochures, prices and 
information pack on the 
versatile AZTEC 1000 T-SHIRT 
SCREEN PRINTER. 


CATCO MFG. cone. miami. FL 800-869-6338 


з 
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BUSINESS OPPORTUNITIES 


HUNDRED WEEKLY Possible. Home mailing 
program. Free details. JHA Enterprises, Box 
36727 Decatur, GA 30032. 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


JOIN HOME-WORKER'S ASSOCIATION — 
Get "Guaranteed Legitimate” home-employment 
offers! (Many Choices!) Write: Association 
PS396, Alexandria Bay, New York 13607-0250 


LET THE GOVERNMENT FINANCE your small 
business. Grants/loans to $800,000.00. Free 
recorded message: (707) 448-0270. (JG6) 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541 


ABLE EQUIPMENT 


CABLE DESCRAMBLERS. BUY DIRECT- 
ROCK BOTTOM PRICES! NO CATALOGS, 
JUST LOW PRICES. CABLE OUTLET 
1-800-203-7077. 


CABLE EQUIPMENT CLEARANCE. Lowest 
Prices Guaranteed on Major Brands. We Beat 
Ali Prices. 800-903-3727. 


CABLE TEST CHIPS. Puts cable box into fuil 
service mode! $16.95 to $3495. 
1-800-452-7090, 1-800-615-9221 


CABLE-TEST CHIPS As iow as $9.95 For 
Testing Cable Boxes in Full Service Mode. 
ET.G/S; CUBES; JERROLD; PIONEER; 
ТОСОМ; SCIENTIFIC ATLANTA; ZENITH; 
REMOTES $10; Lifetime Warranty. Full Tech- 
nical Support. MC/VISA/COD. NE ENGINEER- 
ING 800-926-4030 


CABLE T.V. CONVERTERS AND ACCES- 


+ SORIES. Fair Prices, Quality Service, and 14 


years Experience Gives Us The ADVANTAGE. 
CALL 1-800-952-3916 — V/MC/AMEX/DISC/ 
COD. Advantage Electronics, Inc. 1125 River- 
wood Dr., Burnsville, MN 55337. MEMBER OF 
NCCA 


CABLE T.V. CONVERTERS AND DESCRAM- 
BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL SUPPLY. 1-800-577-8775 


MAKE $25.00 / POUND From Free Aluminum 
Scrap? YES! Free Report! Ameriscrap- PS396, 
Alexandria Bay, NY 13607-0127 


MAKE HOMEMADE "business opportunity” 
booklets. Mine have earned $1,001,165! Free 
report. Don Massey, Box 270910-PSB, Fort 
Collins, CO 80527-0910. 1+970-495-4724, 


Make "How- to- Instruction Manuals.” Eam 
$200- $500 daily by mail! Free details! Charles 
Heath, Box 825-T, Fortson, GA 31808-0825. 


MONEY IN YOUR MAILBOX DAILY! Operate 
profitable mail order business from home! Write: 
Vineyard, 705 N. 21st., Fort Smith, AR 72901. 


MONEY MAKING MACHINE. Curbmate ma- 
chine installs beautiful concrete lawn edging. 
Amazing profits. 801-262-7509. 


NEW! GROW EXPENSIVE PLANTS, 2000% 
PROFIT. Free information. GROWBIZ, Box 
306-53. Seminary, MS 39479. 


OWN YOUR MAIL ORDER BUSINESS SELL- 
ING BOOKS. TPCE, BOX 4113, TORRANCE, 
CA 90510 


PIANO TUNING PAYS: Learn with approved 
home study course, Diploma granted. American. 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 


RECORD VIDEOTAPES - At Home. $5,000 
Monthly Possible. No pornography. Free De- 
tails. Write: CMS Video Company, 210 Loma 
Square - #163P, Birmingham, AL 35216 


RECYCLE (AMAZING PROFITS MADE) Re- 
conditioning Automoblie Batteries! (Free) In- 
formation! Battery Outlet, Box 3300PS, Hickory, 
N.C. 28603-3300 


START A SUCCESSFUL BUSINESS LIKE 
MINE! POWER WASHING AND PAINTING! 
BUSINESS GUIDE, $2.99, CPPW, 416 MID- 
DLEBORO AVENUE, EAST TAUNTON, MA 
02718. 


BUY IT WHOLESALE 


39,457 Products, Factory Direct.. TAIWAN, 
HKONG, MEXICO! Save 500-900%... E 
Box 739-C36, Shalimar, FL 32579-0738. 


FAMOUS NAME REPLICA WATCHES. Au- 
thentic re-creations. Excellent quality. Free 
wholesale catalogue. 1-800-553-4334. 


CABLE TV CONVERTERS/ DESCRAM- 
BLERS. Don't Pay Retail Buy From The 
Wholesaler. 30 Day Money Back Guarantee. No 
PA Sales. DIRECT CABLE SUPPLY INC. 


CABLE TV DESCRAMBLERS | 


AII major brands 


BELOW WHOLESALE PRICES * 2 YR. WARRANTY 


ABSOLUTELY THE LOWEST PRICES! 
WE BEAT ANY PRICE 


NOBODY BEATS US! 


RP ELECTRONICS 
1-800-304-3604 


CABLE TV DESCRAMBLERS. ALL MAKES. 
IMMEDIATE SHIPPING. VISA/ MC/ COD. 
WING WHOLESALE 800-304-4408. 


CABLE TV DESCRAMBLERS/ CONVERT- 
ERS. Jerrolds, Scientific Atiantas, Pioneers, 
Tocóms, Zeniths. BEST PRICES! Free Catalog! 
ALLSTAR, 1-800-782-7214 


CABLE TV EQUIPMENT & ACCESSORIES 
Wholesalers Welcome! 30 Day 

Guarantee! Free Catalog! PERFORMANCE 
ELECTRONICS, INC. 1-800-815-1512. 


CABLE TV, ORIGINAL. ME DES- 
CRAMBLERS, COMBOS, 
QUANTITY DISCOUNT, CALL CALL NOW WE'LL 
MEET OR BEAT THE COMPETITION UNI- 
VERSAL SALES 800-647-2371 


Colossal savings on descramblers| Compatable 
with new base band/ fiber optics 30 day free 
trial. DON'T GET RIPPED OFF! Far Side 
Distribution, 800-475-0313. 


JERROLD 
| ZENITH 


CABLE TV SUPPLIER- We carry ne S 
& accessories. Immediate shipping 
back guarantee. CALL US AFTER. OR CALL 
US BEFORE- YOU'LL CALL US MORE! J&D 
ELECTRONICS, 1-800-851-9085. 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614P, Big River, CA 92242 


WHOLESALE Bargains, Freebies, Giveaways, 
Closeouts. 90% Savings. Wholesale, Box 
51488-Y, Ontario, CA 91761. 


CABLE TV TEST CHIPS for Jerrold, Tocom, 
Pioneer, Scientific Atlanta, etc... QUICK IN- 


STALLATION! New Multi-Mode modules 
available. Prices from $5 each, 
1-800-786-9025. 


CABLE EQUIPMENT 


CABLE CONVERTER DIAGNOSTIC TEST CHIF 


WE STOCK A COMPLETE LINE OF CHIPS, TOOLS, WIRELESS QUICK INSTALL TEST 
CUBES. SALE 


SORRY 


CABLE T.V. CONVERTERS, DESCRAM- 
BLERS. Scientific Atlanta, Zenith, Jerrold, Pio- 
neer, Oak. Replacements for most models. 
Quality, Price and Service. Visa М/С. Dealer 
inquiries invited. EAGLE Electronics Inc., 
1-800-259-1187, Number One, 1301 Railhead 
Bivd., Naples, FL 33963. 


TURN ON CHIPS 
LOWEST PRICES 
1-800-615-9221 
NO FL. SALES 


Cable TV Descrambler| 
NEW Product 


Works With All System: 
ES] 1-800-886-8699 Б 


SUPER CABLE TV "TURN-ON CHIPS." 
vides Full Service Activation. FACTORY 
INSTRI 


PONE 
SCIENTIFIC ATLANTA. CALL NOWI! 
MASTER COMPONENTS. 800-233-0570. 


DESCRAMBLERS.. CONFUSED? We'll Ex- 
plain All Your Options. All Models Available. 
Quality Service. Open 7 days 9-9 EST. Sun- 
state Engineering. 1-800-717-1575 


DESCRAMBLER ANYONE can build in SEVEN 
STEPS with RADIO SHACK parts!!! Plans $5.00 
1-800-818-9103. 


HAVE A  BEEPING SOUND WITH 
SCRAMBLED VIDEO ON SOME CHANNELS, 
WE CAN HELP. PROFESSIONAL QUALITY 
POSITIVE FILTERS. $22.00 ea. DISCOUNTS 
on 5 or MORE. FAST COURTEOUS SERVICE. 
COD, CREDIT CARDS. CALL 800-820-8884 
EXT #7777. 


JERROLD $149, SA $159, PIONEER $169, 
QUALITY COMBO UNITS, RFT-1'S, FILTERS, 
DESCRAMBLERS. (520)623-9488. 


Link Yourself To The Future With Our Exper- 
lence! Cable TV Converters And Descramblers. 
Quality, Service And Satisfaction Guaranteed! 
Visa/MC Amex C.O.D. Accepted. Quantity Dis- 
counts. CABLE LINX, inc MPLS, MN 
1-800-501-0095 


REVOLUTIONARY NEW TECHNOLOGY. 
Does all Cable Boxes -For Free Catalog Call 
MEGA: 1-800-676-6342. 


SAVE MONEY. LEGAL DESCRAMBLERS, 
BUY DIRECT FROM MANUFACTURER. 
ADDED FEATURES, SUPERIOR + PIECE 
SYSTEM $229.00. (800)555-1651. 


S/A SPECIALIST 
NOBODY BEATS OUR PRICES! 


All Models • S/A Converters 
& Descramblers * Stealth 1000P 
Digital Descrombler Szy 
aU ac 


m 
Call 


^ C.O.D's 1-713-922-3512 Any Time! 


TEST AIDS ALL TYPES RFT-1's, FTG's, 
CUBES. Internal or External. (813)523-1127. 


TEST AIDS. RFT-1'S, FTG'S, PIO-SUPI 
External Only. DEALERS.  Phone/f 
800-716-3561. Educational Only. 


TEST CHIPS & QUICKBOARDS. All mode 
lowest prices. Available ovemight. Chipsm 
1-800-208-2638/ 954-739-0608. 


Tocom 5503 $139, Zenith $139, SA 8600 $2 
Dealers Welcome. Call 1-800-500-9825. 


Universal Descrambler. $129.95 + $5 £ 
VISA/ MC/ AMEX. Free Catalog. Electrom 
Box 24474, New Orleans, LA 70! 
(504)482-3017. 


WE BEAT ALL PRICES. Cable ТУ Descri 
blers. All major brands. 30 day trial. Yor 
Video. 1-800-406-0071. 


ADVANCED SCIENCES: 
Century Technology Today" 


Time Travel - Mind Power Devices - Levita- 
tion - Psionic Helmet - Boxes - Hidden Tech- 
nology - Courses - Hundreds of Products III 
"Catalogue $4.00 ® 
255 М.Е! Cielo Rd., Suite Р565Р, Pain 
Springs, CA. 92262, # (619) 327-735! 


POLICE - FIRE SCANNERS, CB'S MAR 
2-WAY, ANTENNAS, HPR, BOX 6211: 
LITTLET 162. 


SECRET Scanner Frequencies: Federal, Ро) 
etc. Catalog $1.00! CRB, Box 56PS, Comme 


NY 11725 
з: 


CLASSIC CARS 


lug or side 
lerminal batteries 


Isconnects all electrical circ 
the knob. Attaches to battery in minutes 
Лу. Suitable for 12 or 24 volt batteries 


iminates battery drain, prevents electrical fires, 
fovides emergency cut-off. 


|emove knob to stop theft and 
authorized operation. (a 
‘Add $1 for side post adapter 

BATHURST, INC. 

Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts-12 units or more. 


COMPUTER/SOFTWARE 


IEE CATALOG. IBM Compatible Shareware. 
ALOKE INDUSTRIES, Box 18477, Raytown, 


p 64133. 816-478-6185 
CONTACT LENSES 
DNTACT LENSES. Absolute lowest prices on 


lur contact lenses. Guaranteed. Call 1-800- 
DNTACTS. 


DO-IT-YOURSELF 


GGED? PHONE TAPPED? FREE Catalog 
Counter-Surveillance Equipment telis you 
st! (800) 732-5000 


PHOLSTERY TRAINING VIDEOS. FREE 
ROCHURE. VUE, BOX 128PS, El VERANO, 
A 95433 800-635-3493. 


REIS OOM БЕШ 107 


UGHT-SHOWS, 


| „MS-25 . Telephone Transmitter Kit 

Micro Speck Tiny - 1/3 the size of a dime! 

'ofessional quaity- Crystal clear reception 

J yon any FM radio up to 1/4 mile. "паре 
7) technology for easy assembly! 

8 Also avallable: Tiny room transmitter 

$29.95 highest power avaliable. The most 

! Sensitive of any offered - MD250 $44.95 

Guaranteed to be smaller than an; 

other transmitters offered anywhei 


YOURSELF 


SURVEILLANCE- 
COUNTERSURVEILLANCE- МЕ HAVE 
EVERYTHING! Catalog $500 P.EP. Box 
930024-S, Norcross, GA 30093 


UNUSUAL PUBLICATIONS! Strange stuff! 
Weird plans! FREE catalog 185+ amazing pub- 
lications! Electromart, Box 4-P, Carthage, TX 
75633-0004. 


DON'T THROW AWAY THAT USED 

COPIER OR PRINTER CARTRIDGE! 

Do it yourself REFILL IT [CANON 3 

it's easy SAVE OVER 754 [S 
С = 


—) 


MORA GEX 
INCORPORATED Order or information | AR PERS 
ЯЗ; ras D ris ENO S608 


E] 
FAK on 985203 | $2995 | 


EDUCATION & INSTRUCTION 


GAMBLERS PARADISE! Retire wealthy. Guar- 
anteed ultimate method. Eye- opening. FREE 
INSTRUCTIONS. 1-800-482-1512. 
г======= 
Learn to fix computer: 
Home study course. Train to earn. 


monthly payments. No classes, information free. 
Phone free 1-800-228-5600, or write American 
School, Dept. #347, 850 E. 58th Street., Chi- 
cago, IL 60637 


"—s———— 


ELECTRIC VEHICLES 


100MPG HYBRID VOLKSWAGEN CONVER 


SIONS! INFORMATION: 1-800-KAYLOR-I 
BLUEPRINTS: $42.95 KAYLORKIT 
POB1550PS, BOULDER CREEK, С, 
95006-1550 


ELECTRONIC SUPPLIES & EQUIPMENT 


UNIQUE and amazing electronic products 
FREE catálog. JP SPECIALTIES, 401 Sout 
29th, McAllen, TX 78501. 


EMBLEMS, PATCHES, DECALS 


CUSTOMIZED PATCHES, PINS, DECALS 
FREE CATALOG, STADRI, 71А TINKEI 
STREET, WOODSTOCK, NY 1249 


Handheld Sonic Blaster Pistol | 

Н areas of unwanted pests. Great for bams, i)) 

Jattics, cellars, gardens. Trains and conditions wild // 

land domestic animals. PPP10 Ready to Use $69.50 

Mile Voice & Telephone 

Tiny FM Transmitters 

High ‘super sensitive, easy-lo-assemble 

Кїз. РМХ1 / TELXY - 2 Џойз ................. $4950 
Window 


Bounce 
Laser 
Listener ‘Aim at window and listen to 


| sounds from reflected light. CAUTION - Not for illegal 
use, LWB3 Plans .... $10.00 (creditable toward purchase) 
[LWB30 Ready to Use (eqs vien pot)... 519950 


MC, Visa, Check, Cash, COD. 
Sander Fax Orders Te Dept PSS 
PO Box 716 Amherst NH 03031 
Orders 800-221-1705 Fax 604-572-406 H RTT) 


TELEPHONE LISTENING DEVICE 


Telephone Transmitter Kit 
Ridden n a dual modular adaptor 


Tansmits both sides of conversation to 
any FM radio up to 1/4 mile, "паркі" 
Uses phone line for power & antennal 

4 Goes completely 


5 unnoticed. 


29 MA-100 


High quality ca 

into telephone jack! 
urs of conversations 
te. Recording starts and 


Visa/MC (214) 255-7490 


fee shipping Check & money orders also accepted 


3eymor-Radix Inc. Box 166055-P Irving TX 75016] 


THR-12 
12 Hour 


Pinhole Lens Cameras * Hidden Video | 
* Electronic Kits * Shotgun Mics 
* Vehicle Tracking * Voice Changers 
* Bug / Phone Tap Detectors 
' 7-12-16 Hour Telephone Recording 
Systems • Locksmithing «And More 


FOR CATALOG SEND $ 5.00 ТО: 


SPY OUTLET 


P.O. Box 337, Buttalo, NY 14226 (716) 691-3476 


hoping per item to: USI Corp. 
[x 


PO Box 
j2, Melbourne, FL 32902 COOOK. 1919.7 


EDUCATI 


CTION 


ALGEBRA HELP! FACTOR TRINOMIALS 
FAST. Even when "a" doesn't equal one. Send 
$5 and S.A.S.E. to HRH, 375 Hillcrest, Oroville, 
CA 95966. 


BECOME AN ELECTRICIAN. APPROVED 
HOME STUDY. FREE CAREER LITERATURE. 
P.C.D.1., ATLANTA, GEORGIA. 800-362-7070 
DEPT.TEC109. 


FREE HOW-TO VIDEOS & CD-ROM CATA- 
LOG. Many Categories Available. ACHIEVER 
HOW TO VIDEOS. 200 East 30th Street. 4H-PS 
New York, NY 10016 212-802-7062 


FREE VIDEO Extemal BA/BS, MS/MBA, PHD/ 
LAW. Accredited, financial aid, (800)471-3776, 
LA SALLE UNIVERSITY, Dept. #776, Man- 
deville, LA 70470-4000. 


HOW- TO BECOME A STORE DETECTIVE. 
FREE DETAILS! 4732 N. ROWELL, FRESNO, 
СА 93726. 


LEARN LANDSCAPING at home. Free bro- 
chure. Call 1-800-326-9221 or write Lifetime 
Career Schools, Dept: PSO136, 101 Harrison 
Street, Archbald, PA 18403. 


Luckily, you have an l 
1 opportunity that I 
Einstein never did. You 1 

| Cin get а real High School Diploma "| 
at home in your spare time from ICS i 

! 

I 


| Nota G.E.D., this diploma can be 
J yours in as litle as six months! 


DONT BE DENIED!‏ ر 
сап I EU‏ 


9757 
You Can Call 24 bours a day, 7 days a week! 
1 Call now, or send this ad, along with your name and Û 
1 address, today for FREE information. I 
LEARNING — бер. АКОН, 925 Ok Sree 


ere ates | 


LEARN TO CLEAN YOUR VCR. VIDEO 
SHOWS HOW. $24.95. VIDEO SERVICES, 
ВОХ 501, PERU, IL 61354. 


LEARN VCR REPAIR. GREAT PROFITS. 
HOME STUDY. P.C.D.I., ATLANTA, GEORGIA. 
FREE LITERATURE. 800-362-7070 
DEPT.VRC109. 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 701449, Department PS, Dallas, TX 75370. 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 
Р.О. Box(PS) 2133, Beverly Hills, CA 
90213-2133 


START YOUR OWN BUSINESS. Custom fit 
and sew boat canvas. CANVAS TRAINING 
WORKSHOPS. 828 E. Main Street, Marble- 
head, OH 43440. 1-800-798-7627. FAX (419) 
798-5290. 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, DOC- 
TORATES. ACCREDITED, INEXPENSIVE, 
CONVENIENT. FREE BROCHURE. BEAR'S 
GUIDE, Box 7070PS, Berkeley, CA 94707. 
800-835-8535. 


University Degrees! Economical home study 
for Bachelor's, Master's, Doctorate, licensed by 
the Сайотіа State Council for Private Pos- 
isecondary and Vocational Education. Pros- 
tigious faculty counsels for independent, in- 
dividulaized, ata-distance education. Free 
information: Richard Crews, M.D.(Harvard), 
President, Columbia Pacific University, Dept. 
2R52, 1415 Third St, San Rafael, CA 94901: 
800/552-5522 or 415/459-1650. 


(914)679-6600. 


EMERGENCY EQUIPMENT 


EMERGENCY FLASHLIGHT! HURRICANES 
EARTHQUAKES, THUNDERSTORMS 
FLOODS, BLIZZARDS, HOME, CAR, BOAT 
CAMPING. RUNS 2800« HOURS, $9.95 
1-800-522-1862. 


EMPLOYMENT INFORMATION 


$329.84 Weekly Assembling Our Products / 
Home. Toll Free 1-800-460-WABC, Ext.129 
(Message). 


STOP! NEED A JOB? ASSEMBLE EAS 
CRAFT PRODUCTS FROM НОМЕ 
1-800-377-6000 ex6055. 


HELP WANTED 


EARN MONEY Reading books! $30,000/ y 
Income potential. Details. 1-800-513-4343 E) 
Y-20025 


EXCELLENT INCOME! ASSEMBLING EAS 
CRAFT PRODUCTS AT HOME. PROGRA 
GUARANTEED! 1-800-377-6000 ext.6050. 


HOME TYPISTS, PC users needed. $45,00 
income potential. Сай 1-800-513-434 
Ext.B-20025. 


FINANCI. 


CAPITAL CONNECTIONS for growth, expar 
sion, factoring invention. (310) 399- 1886. Fa» 
452-0786. 


CASH HOTLINE $500 TO $5,000. MUST В! 
EMPLOYED. APPLY BY PHONE 
312-329-6166. 


$$$ DEBT CONSOLIDATION FREE! $$$ Cı 
Monthly Payments 30%- 50%, Eliminate inte 
est, Stop collection calls. Credit restored, NCC: 
Inc. (Non-Profit). Lic./ Bonded. (800)955-0412. 


FEDERAL LOANS for small business noi 
available. Call 1-800-777-6342 for free details. 


FREE CASH GRANTS. Never Pay Back! Bus 
ness, Medical Debts, Others. Information SASE 
CompuGrant, 5473 N. University Drive, #30: 
Lauderhill, FL 33351 б 


FREE GOVERNMENT GRANTS! BILLION: 
AVAILABLE! NEVER REPAY! CALL (2 
HOURS): 1(619)599-3502 


FREE INFO! Avoid probate, save attoney's fee: 
protect your family! Alpine Books, 1609 W 
County Rd. 42, #201-P, Burnsville, MN 55306. 


MONEY TROUBLES? REDUCE INTERES 
CUT CREDIT CARD PAYMENTS. SAV 
THOUSANDS. CALL 1-800-SAVE-ME- 


OVERDUE BILLS? 1-800-869-0607. Bad cred 
it's no problem! Licensed/Bonded since 1977 
Applications to $50,000. Not loan company 
Town & Country Acceptance. 


SMALL BUSINESS - Let the Government F 
nance You! Loans, Grants, Assistance! Satisfac 
tion Guaranteed! 1-800-226-3601, BF6050. 


و و و و و ——— 
FOREIGN NEWSPAPERS‏ 


WORLDWIDE ENGLISH NEWSPAPERS/ 
MAGAZINES! SAMPLER: 3/$3.98 FREE BRO- 
CHURE. ` MULTINEWSPAPERS, Box 
866-33,Dana Point, CA 92629. 


FOR INVENTORS 


P WORK DIRECTLY WITH | 
| REGISTERED PATENT ATTORNEY | 
| & GRADUATE ENGINEER | 
| 36 YRS ENGINEERING & PATENT. | 
EXPERIENCE 
U.S. & FOREIGN PATENTS 
PATENT AND DEVELOP IDEAS WITH 
THE EXPERIENCE OF AN EXPERT. 
FREE 228 PAGE BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. | 
INTRODUCTION TO INDUSTRY, 
MARKETING PLANS, OFFSHORE 
PRODUCTION & PROTOTYPES 


| Also Specializing in Copyrights & Trademarks 
Associates located at Patent Office 
CREDIT CARDS ACCEPTED + SAT/SUN HOURS 
MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 
| US PATENT REGISTRATION 426,755 
| 171 STILLWELL LA., SYOSSET, NY 11791 


| TOLL FREE US/CANADA 800-367-7774! 

Toll Free FAX - US & Canada 800-367-7773 

| International Phone/Fax 516-692-2795 
| Intemet-http:// invention.com 
E-Mail: patent @ genie.com 


BORSARI & Associates, provides professional 
patent and trademark services. For our in- 
ventor's package, call 800-225-2462. 


COMPLETE, professionally prepared patent ap- 
plications, $1,000-S2,500, Joseph Breaux, Reg- 
istered Patent Attorney, 1-800-367-4332. 


DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S. Patent Office 
Examiner. DON'T BE FOOLED BY PHONIES. 
Free patent information- "Patent, Develop, Mar- 


ket Your Invention.” Richard L. Miller, 12 Park- | 


side Drive, Suite-N, Dix Hills, NY 11746-4879. 
(516)499-4343. 


FOR INVENTOR: 


PATENT AGENT ($40/ hr) Patent Applications, 
Searches, Drawings. Free info 407-629-5240 
(phone or fax). 


Patent Applications and Contingent Litigation | 


Free Consultation Zito & Savinelli; Washington, 
D.C. 202-466-3500 


PATENT? Chemical, plastics, materials, de- 
vices. Tel: 212-371-2086, Fax: 212-486-3156. 
Email: AronNY @aol.com. Patent Office Regis- 
tered. 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Near Washington, D.C. 
Rainer Associates. 1-800-546-2649 


"PAY ON SALES MADE" We'll Launch Your 
National T.V. & Print Campaign Free. Applica- 
боп & Eligibility Study Required. Restrictions 
Apply. AS SEEN ON T. V. INC. 407-626-0688. 


REGISTERED PATENT ATTORNEY. Former 
patent examiner. 31 years experience. Donald 
Kettlestrings. 1-800-966-7577. 


SELF- PATENT INFORMATION KIT. Com- 
plete A-Z Instructions, Publications, Ай Forms, 
How to Apply, etc. WORLD AIR DATA. Dept- 
PAT- PS, Box 70127, Washington D.C. 20088. 


S.E.L.L. YOUR IDEA..... Free info. on Patents, 
Licensing, Marketing, based on 25 yrs Exp. 
Harshaw Research 800-451-1326 


S.E.L.L. YOUR IDEA..... Free info. on Patents, 
Licensing, Marketing, based on 25 yrs Exp. 
Harshaw Research 800-451-1326 


SHOP AROUND! Save --computerized listing 
of ALL Patent Attorneys/ Agents in your area 
$25.00. 1-800-WAYPOINT. Free Info. 


GARDENIN! WN CARE 


ELIMINATE MOLES & GOPHERS quickly, 
easily, permanently. Guaranteed method. $3.95. 
ARBEE, Danhaven Farms, Р.О. Box 3437S, 
Norfolk, VA 23514. 


Rotating composter. Build for less than $25 in 
four hours. Send $3.00 and SASE to R. Klink, 30 
Laurel Avenue, Birdsboro, PA 19508. 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


FREE INVENTION PACKAGE: Davison & As: 
sociates offers customized Development, Pat- 
enting, and Licensing. Proven Results: 
1-800-677-6382. 


FREE! “The 20 Invention Facts You MOST Need 
to Know.” Call 1-800-4-RESULTS. 


INPEX- World's largest invention expo! 1500 
inventions expected from 35 countries. May 
1996. Attend/ Exhibit! 1-800-422-0871 


INVENTIONS, new products. We submit to 
industry. Patent services. 1-800-288-IDEA. 


INVENTORS’ DIGEST. America's #1 Inventors’ 
Magazine since 1985.  $22/ year. 
1-800-838-8808. 


INVENTORS. "URGENT MESSAGE* FROM 
WASHINGTON D.C. 24hr recording. Toll Free 
800-211-0893. Request packet 12. 


INVENTORS ~- NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 
SANDS! REVOLUTIONARY, PROTECTION/ 


MARKETING METHOD! NONPROFIT OR- 
GANIZATION. FREE INFORMATION: 
1-800-846-3228. 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885 


Learn how to offer your invention for sale or 
license. Free booklet outlines procedures, roy- 
alty rates, requirements. 1-800-537-1133, Kes- 
sler Sales Corporation, C-7-FI-6, Fremont, Ohio 
43420. 


HAIR CARE 


MEN'S 24 PAGE HAIRPIECE CATALOG! For 
$20.00 Discount Mention This Ad. Call: 
1-800-448-0133. Fax: 1-203-375-9270 


HEARING AIDS 


Hearing Aids Deal Direct. Guaranteed Low- 
est Discount Prices. Top Quality Made in the 
USA. Home Trial Free Information. 
1-800-641-4327. True Sound 


HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, 
best. Custom instrument specialists. Free in- 
formation, (800) 323-1212. Lloyds - PSC. 


HEARING AIDS- New FREE Catalog. All styles 
available, including POWERFUL CUSTOM 
AIDS, at savings of 1/2 or more. Power Hearing, 
Box 31, Alpine NY 14805 1-800-260-4135 


FREE 
CATALOG! 


New Hearing Aids 


Q» 


* All Models 
* Huge Savings 
* No Salesman will call 


Try Before You Buy! 


Write: Rhodes Hearing 
20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


OLLECTIONS 


"GETTING Started in Stained Glass" $1.00. 
Whittemore, Box 2065X, Hanover, MA 02339 


NEW! 1996 'LEATHERCRAFT CATALOG. 
Largest selection available of genuine leathers, 
kits, tools, books, supplies. Fine tooling, utility, 
garment leathers, suedes, exotics. Belt, wallet, 
moccasin kits and more! For your FREE 
152-page catalog send $3.00 psig/hdig. (re- 
funded on first order) to: Tandy Leather Com- 
pany, Dept. PS396C, P.O. Box 791, Fort Worth, 
TX76101. 


INVENTIONS WANTI 


Gravity Reversal Theory. A Product Revealing 
Reversal Of Gravity By Altering The Cause Of 
Gravity. Send $35 To: Schwab Inc. 11221 
Manchester Rd. Suite 306, St. Louis, MO 
63122. 


INVENTORS: Free information package, exper- 
ienced patent attorney in Washington, DC area. 
800-876-6670, J.P. Halvonik 


INVENTORS: The Concept Network represents 
inventors who want to PATENT and MARKET 
their new product ideas. Call 1-800-835-2246 
Ext 144 for free information kit. 


INVENTORS: Utilize The Logical Process to 
Protection and Potential Profits. Free Advice. 
APSI Washington DC 800-458-0352 


| "Fascinating Working Steam Models! 
{ 1 nea 
ссевзопев Stunning. 
5595 Refundable with o 


r Toys & Books, Inc. 
37, Alexandra Вау, NY 13607 


OF INTEREST TO ALL 


ASTOUND ACCOUNTAN 
"692811504730!" FOXY NUMBER TRI 
CHAMPOLLION, BOX 808MX, UNION CI’ 
NJ07087. | 


PERSONAL DEFENSE PRODUCTS BY МА 
All very effective. Free catalog. K.P. Sect 
Products, РО Box 2982, Plattsburgh, NY 1291 


FREE KITE CATALOG! 1-800-724-7267 
Ext.PS 100's of Kites! Fantastic Selection! Call 
(24Hrs) 1-800-724-7267 Ext.PS 


LOANS BY MAIL 


BORROW: $100-$100,000! FAST! NO 
‘COLLATERAL. PERSONAL, DEBT CONSOLI- 
DATION, BUSINESS, AUTO, RESIDENTIAL- 
1-800-444-6599 - 24 HOURS. 


SIGNATURE Loans, must have checking ac- 
Count & steady job. Call 1-800-445-0680. 


MINERALS & PRECIOUS STONES 


100 POLISHED GEMSTONES. RAINBOW 
COLOR SELECTION. $6.95: TOM ALLMAN, 
POB 61004, NEWTON, MA 02161. 


MISCELLANEOUS 


ALL STEEL HOMES INC. COMPLETE BUILD 
YOURSELF PACKAGES FROM $9.98 P.S.F. 
800-278-0888. 


MEN S WIDE SHOES 
EEE-EEEEEE, SIZES 5-13 

* High quality 

• 150 styles 

* Free catalog 


1-800-992-WIDE 
HITCHCOCK SHOES, INC. 
Dept. 46C Hingham, MA 02043 


MONEYMAKING OPPORTUNITIES 


(CRAPS! Amazing, revolutionary system. Thou- 
sands of satisfied customers. Free recorded 
information. 1-800-217-7711 


| MOTORCYCLES & BICYCLES 


Be the first! Own PEDDLE PADDLE- am- 
phibious bike. Fun, inexpensive. Demonstration 
video $10.00. MC/VISA. (806)374-9404. Rt 6 
-Box 105PS, Amarillo, TX 79124. 


PLANS/KITS/BLUEPRINTS 


FIBER OPTIC EDUCATIONAL EXPE 
MENTS KIT, INCLUDES: TUTORIAL 

EXPERIMENTS, 40ft. FIBER ASSORTMET 
CUTTING TOOL. $19.95«S/H 800-373-7078. 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal clear, í 
ors. For casting, embedding, coating, fibergl 
sing, repairing and reproducing with our M 
Making Supplies. Catalog $3.00 refundal 
CASTOLITE, Dept. 96C/PS, 4915 Dean, Wo 
stock, IL 60098. 


Rubber, plastic compounds, techniqu 
sources. Free information: Castcraft, f 
17000(V96), Memphis, TN 38187-0000. 


REAL ESTATE 


CALIFORNIA. Acreage. Lots $50 down. § 
monthly. 4602 Ethel Ave., Sherman Oaks, 
91423 


FORECLOSED GOVERNMENT HOMES А 
PROPERTIES! HUD, VA, НТС, ETC. LISTIN 
FOR YOUR AREA. FINANCING AVAILAB 
CALL TOLL FREE! 1-800-378-4901 Ej 
Н-2213 


GOVERNMENT LAND now available (ог cla 
Up to 160 acres/person. Free recorded m 
sage. (707) 448-1887. (4JG6) 


LET THE GOVERNMENT PAY for your new 
existing home. Over 100 different progra 
available. Free recorded messa 
(707)448-3818. (8JG6) 


GOVERNMENT LANC 


US CITIZENS ONLY 


20 acre claim program still available, get yours f 
$20 goverment fee, in AK, AZ, AR, CA, CO, ID, M 
NV, NM, OR, UT, WA, WY. For complete, step-b 
step package including maps, telephone helpline, 1 
ing forms, elc. send $20; or for more information se 
$3, PUBLIC LANDS TITLE, PO Box 2945-PS Pc 
Angeles, WA 98362-0336 (this is not Homesteadin 
its much easier and only costs $1. per acre). 


NORTHERN IDAHO. 5-10-20 ACRES. Beau 
Northwest forest and lake country. Hunti 
fishing, recreation, retirement. FREE brochi 


NATIONAL ASSOCIATED PROPERTI 
1111-C Sherman, Coeur d'Alene, ID 838 
208-664-8161 


ROCKY MOUNTAIN RANCHES, Idaho, M 
tana, Washington. Affordable acreages. Р 
information. Call today. 1-800-942-5363. 


з= 


MONTANA 


Trees, Creeks and Wildlife, 20 QUALITY acres (and 
2р), close to Yellowstone Park, starting at $19,500 
br less. Easy Owner Financing. Guaranteed 
Access. Warranty Deed. Free Color Brochure. 
Rocky Mountain Timberlands 
1315 East Main + Dept. PS, Р.О. Box 1153 
Bozeman, MT 59771-1153 * (406) 586-6088 


-800-682-8088 


REMAILING SERVICES 


DNFIDENTIAL ADDRESS. FORWARDING 


DRLDWIDE. VOICEMAIL. 
21PS Prat, Chicago 
2-764-0100, 800-890-3199 


SATELLI 


/" DSS DEFEATED. Find out how people 
eive all programming virtually tree. Send 
9.90. Request, 5201 Kingston Pike, Suite 
106, Knoxville, TN 37919. 


MAILPOST, 
Illinois 60645, 


WEST PRICES FOR SERIOUS BUYERS. 
op around, call us last. Free price list. 43 

in ‘business. ANTENNA KING. 
800-814-5377 


BTAINING Audio for your VCII and VCII plus is 
isy. $12.95. 1-800-211-5635. 


UND for VIDEOCYPHER-II and plus without 
ides. SASE, NASSIRIAN, Box 382-5, Rio 
nda, СА 95673 


SCIENCE & CHEMISTRY 


50 NASA INVENTIONS" PROJECT BOOK. 
easure trove! Detailed wind/ solar power, 
amond, gun, optics, lasers, antigravity, тоге! 
2. S. Martin, 1744 Normandy, Olathe, KS 
061 


IXPERIMENTERS" LABORATORY 
HEMICALS GLASSWARE, Catalogue $2.00, 
3tablished 1953. Hagenow Laboratories, 1302 
‘ashington, Manitowoc, WI 54220. 


iboratory Supplies, Mi „ Scales, 
lassware, Chemicals Small Quantities. 
atalog $5.00 Chem Lab Supplies, Dept PS 
0-С Ortega Way, Placentia CA 92670. 
14-630-7902 


SCI 


E & СНЕМІЅ' 


LABORATORY CHEMICALS!!! HIGHEST 
QUALITY, LOWEST COST, "GLASSWARE" - 
SUPPLIES INSTRUCTIONAL BOOKS, MAN- 
UALS, VIDEOS. "HUGE CATALOG” $2.00. 
PYROTEK, P.O. BOX 1, CATASAUQUA, PA 
18032. (717)256-3087. 

"Laboratory" Glassware, Chemicals.Catalog 
$2.00. Southern Oregon Scientific, 1000 SE M 
Street. Unit A, Grants Pass, OR 97526 


Space Compass. Two experimental instruments 
оп motion in space. $9.95: Salvo Distribution, 
P.O. Box 1733, Summerville, SC 29483 


Satellite-TV | FREE 


‘Buy Gui 
100% Satisfaction Müll 


Guarantee Г adr x гап 
ELT 

etl, mener 

| к 
5499 о DER installation 
MAN » Complete Intruct. 


| Over 1 Million Depend on Skyvision® 
| in -800- 334- 6455 
| 


Fax 210-739-4873 


Уч ESkyvision* 
2405, e 1030 FRONTIER DRIVE 
5 ROUS FALLS. MN 565: 


INSTALL OR UPDATE YOURSELF! 
SPORTING GOODS 


MOTORIZED SKATEBOARD 
21cc 1hp ENGINE GOES 15 mph 


300 Breathtaking Stamps. $1.00. Plus fantastic. 
approvals! NeoTrends. SC96, Box 982F, To- 
ronto, Canada M4Y2N9. 


STAMP COLLECTING 


1,000 STAMPS, $2.95. Guaranteed Worth 
Over $30 at Intemational Catalog Prices! All- 
Different. 55 Countries! Money Back. Other 

to buy or retum. Kenmore OP-198, 
Milford, NH 03055 


DISCOUNT, STAMPS, PACKETS, FREE LIST 
IVA, BOX 197-B, HANFORD, CA 93232 


FREE Gold, Silver, Beautiful Stamps, With 
Approvals. Delor 21127 Fleetwood, Harper 
Woods, MI 48225 


Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


TOOLS & MACHINERY 


4" Metal Cutting Lathe $129.15. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable), 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


LATHES 


CNC 3D milling machines from $3495. CNC 
router. PC-controlled. Prototyping, parts man- 
facturing, ВОВСАЙ AUTOMATION 
(310)606-9340. 


DESKTOP CNC. 3AXIS PC/MS IDOWS 
CONTROLLED MILLING MACHINES. $1099, 
PROGRESSIVE LOGIC. 520-624-6713. 


Бары =» Steel « Aluminum «| 


BOX 536-PS « HURRICANE, WV ө 25526 


o 


TOOLS & MACHINERY 


PRAZI WORLD FAMOUS HIGH PRECISIO 
BENCH TOP EQUIPMENT. LATHES, MILLS 
SAWS, DRILL PRESSES, ACCESSORIES 
ONE YEAR WARRANTY. MADE IN GEF 
MANY. LOCAL SERVICE. FREE CATA 
LOGUE. 1-800-JR-LATHE, OPERATOR #396 


WATER PURIFICATION 


BUY DIRECT AND $AVE. UNDER SINK RE 
VERSE OSMOSIS (RO) SYSTEMS. 16 GP! 
CTA $199.50. 50 GPD TFC $279.51 
(800)667-7114. 


Electronic Water Softener no chemicals ‹ 

plumbing needed, removes limescale fro 

pipes, perfect for septics, moneyback gua 
е, $399.95 call EcoSoft 1-800-275-7070 


Waterwise Purifiers... homemade distillec 
(800) 874-9028. Box 45981, Center Hill, F 
33514-0459 


WHY DRINK BOTTLED WATER? INSTAL 
QUALITY REVERSE OSMOSIS (RO) WATE! 
SYSTEM. WAS $599.99, NOW $375. RE 
CORDED MESSAGE/ POLL, FAX GIVES DE 
TAILS. 815-224-4040. 


POPULAR SCIENCE DIRECT 
(800) 445-2714 


Call Liz Irving 
(212) 779-5132 
or 
Brian Levine 
(212) 779-5163 


FAX (212) 779-5568 


acceptance of an order. Pu 
пог constitute an agreement for continued 
publication. All orders are subject to the 
applicable rate card, copies of which аге 
available upon written request sent to the 
address provided. 


Aide POPULAR SCIENCE CLASSIFIED ADVERTISING MART oe 
$14.60 PER WORD WORD COUNT: Each word or initial in name and address must be counted as a word: John E. Jones, 345 East Main St., counts as 
12 word minimum SEVEN words. Р.О. Box 3 counts as THREE words. City, standard 2-letter state abbreviation and zip code together count as TWO 

words. 
BOLD FACE CAPS 


add $1.00 a word 
GREY BACKGROUND - $35.00 


YOUR AD WILL RUN IN THE NEXT AVAILABLE ISSUE. 
TERMS: Payment with order or charge your VISA, MasterCard, American Express or Discover account. 


To: Classified Advertising Dept. POPULAR SCIENCE, 2 Park Ave., New York, NY 10016 


L1 Remittance of $ is enclosed to cover. insertion(s) in the issue(s). 
C CHARGE to: Exp. Date 
Heading my ad should be under: 
7 8 9 10 1 12 
13 14 15 16 17 18 
19 20 21 22 23 24 
YOUR NAME. PHONE, 
(PLEASE PRINT ) 
FIRM 
ADDRESS 
CITY. STATE. ZIP. = 
DATE. YOUR SIGNATURE. 


PLEASE PRINT OR TYPE COP’ 


FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 


LOOKING BAC 


EDITED BY вов SILLERY — SAMPLING A CENTURY OF POPULAR SCIENCE | 


Sealed Airplane 


ГТ HIGH altitudes 
are uncomfort- 

able for passengers 
and engines alike. 
Now comes the amazing 
suggestion that airplanes 
intended for lofty altitudes, حت‎ i 
from 20,000 to 36,000 feet, should 
have hermetically sealed compartments for passengers and engines, in which 
atmospheric pressure at sea-level is automatically provided. Louis Breguet has 
devised the Leviathan, a modern aerobus for altitude flying.—March 1921 


Energy from the Sea | 
7 A NOVEL, POLLUTION-FREE scheme to obtain electricity, fresh 
Radar Reaches the Moon water, air conditioning, and abundant food from the depths 
of the sea is under way off St. Croix, the Virgin Islands. “New tech- 
USING VASTLY MORE POWER than was ever used nologies in heat exchange and power fluids should give us practical 
to probe the sky for enemy planes, man beamed power," says researcher Robert Gerard of Columbia University's Lam- 
radar waves at the moon on January 10, 1946—and in ont-Doherty Observatory.—March 1971 
2.4 seconds received a feeble response for the first Although the St. Croix project showed promise, especially in food 
time. Project Diana proves that very high-frequency production, funding ran out in the mid-1970s and was not renewed, 
radio waves can pierce the electronically charged Gerard recalls. Among current Ocean Thermal Energy Conversion 


efforts, a project at Kailua- 
Kona, Hawaii, has generated 
a record 255 kilowatts gross 
of electricity and 104 net 

[see “Sea Power,” May `95]. 


ionosphere 250 miles thick.—March 1946 


No-Crank Gas Pump 


ГГ CRANKING has been elimi- 

е nated in the newest filling 
station. At the touch of a button, 
the station pumps gasoline at 
any rate you desire. The electric 
pump is connected to the storage 
tank in the same manner as a 
hand-operated pump. The motor 
is in a case that is impervious to 
moisture or gas.—March 1921 


Exercise Therapy 
Ў pe 
EXERCISE EMPLOYED systematically and with xime SO ر‎ С MEE RARIOR. CR CEAS DIM و‎ CIE OL 
Ng oer М s POPULAR SCENE Ba ши cat M 7 P Ал бек o NT 10016 Rr Joris attr o Popular See 
discrimination is of the highest value in the eC. пана. пеон eee tee канш. Te sav id шш 
prevention of debility and disease, and also in the MU M а Siem en Sola кына sin dn к бони Гибон [i ый му d Mi риши 
treatment of certain chronic conditions.—March 1896 ر و‎ edere bir ae oc lee 


Canadan Pticators Mal Product Agreement No 56219. Canada GST Ragstraton Number 122988088. Popular Science (ISSN 0161- 
7370) а раба monthly by Times Miror Magazines, inc. 2 Par Av, New York NY 10016. 
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QUR DESIGNS ARE CONSTANTLY CHANGING BUT 


ок PHILOSOPH Y remains tHe same. 


Ford Designers: Soo Kang, Bauer. 


At FORD MOTOR COMPANY, we work with one basic premise: the design of a 
car or truck must go beyond how it looks. This philosophy has taken many 
shapes over the years, from the Model T, to the Continental, Taurus, Explorer, 
and Mustang: cars and trucks celebrated for their design. Which might 
explain why FORD MOTOR COMPANY has five of the ten best selling vehicles 
in America today. Right now we're applying the latest technology and the most 
DETAILED CRAFTSMANSHIP to every aspect of every automobile we create. 
By working with the automotive industry's most powerful supercomputer, our 


worldwide design team are indeed becoming the CRAFTSMEN OF THE FUTURE. 


FORD + FORD TRUCKS - * LINCOLN + MERCURY 


QUALITY JOB 1 


For more information, contact us on the Internet at: http://www. ford.com 


"TASTE THE FEELING. 


йт P: 


